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Dear readers! 

Mother Earth. . . The world known to us. . . Of course “known” only to the very relative extent. We have so little information about 
the cradle of our existence that it would be groundless to think of completeness of our knowledge about boundless Universe. 

We all understand quantitative and qualitative limits of informational resources of mankind, but, at the same time, this circumstance 
doesn’t make the society worry... Historical practice testifies that limited knowledge is not a problem for the mankind. It is neither 
good nor bad. It is just the reality, natural circumstance accompanying civilizations on the way of their development. Does it mean 
that knowledge isn’t necessary? Is it excessive? No way! Without understanding of the most important features of objective reality 
and ways of interaction with it a person has no future. But without aspiration to comprehension of unknown people are vulnerable 
even more. There are always a lot of unknown things around us. Evolutionary development of natural and intensification of social 
processes of the modem period continuously expand the informational vacuum in human knowledge. This is true even despite of 
scientific development, technical progress, widening of techniques of satisfaction of the society’s growing demands. . . 

Supposedly during every historical period the deficiency of human knowledge in approximately identical proportion corresponds 
to the potential opportunity to discover such knowledge by the society - objective possibility to discover it. And our current 
intellectual opportunities are always insignificant in comparison to the huge list of questions - reference points of knowledge. 
In this context scales of this deficiency are evolutionarily identical at all times. As our horizons become wider, they highlight 
informational gaps and unresolved problems on larger and larger scale. Ignorance and never-ending process of cognition - this is 
our destiny. . . If existence of human civilization isn’t shortened by apocalyptic events, only the loss of aspiration to discover will 
be able to stop us. 
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PRACTICAL INTRODUCTION 
OF THE GEOINFORMATION 
MODEL OF TERRITORY ZONING 
USING THE LANDSAT SATELLITE 
DATA BY MEANS OF ERDAS 
IMAGINE SOFTWARE 


P. Kolodiy, Candidate of Economics, Doctoral Candidate 
M. Podlypnaya, Postgraduate Student 
Lviv National Agrarian University, Ukraine 

The land zoning is disclosed in this article as a factor affecting 
the formation of favorable environment for planned and sustainable 
development of the land-use, the formation of the environmentally safe 
and economically efficient land-use. The role of application of methods 
of distant land-zoning using the LANDSAT satellite information with 
the help of the ERDAS Imagine software is also considered. Besides, 
the author substantiated the expediency of using the LANDSAT 
satellite information in application of new approaches to the solution 
of a number of thematic tasks. 

Keywords: land zoning, economically efficient land-use, zoning 
methods, using the LANDSAT satellite information with the help of 
the ERDAS Imagine software. 
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nPAKTHHECKOE BHE^PEHHfl 
rEOHHOOPMAIJHOHHOH MO/tEJIH 
30HHP0BAHHFI TEPPHTOPHH C 
HCn0JIB30BAHHEM MHHbIX 
CnyTHHKA LANDSAT C nOMOUIbK) 
nporPAMMHoro oseciiehehiui erdas 

IMAGINE 

Kojiofljiii ILIL, KaHfl. 3 koh. Hayx, qoKTopaHT 
noflUffliHaa MR, acimpaHT 

JIlbobckhh HauHOHajiLHbin arpapHMH yHHBepcHTeT, yicpama 

B CTaTte pacKpbiTO ioiiiipoiiaiinsi 'iCMCJib KaK (JiaKTopa bjiimhim 
C03qaHHH 6naronpnsTHbix ycjioBnn ,ui5i luiationoio 11 ycTOHHHBoro 
pa3BHTiia 3eMJienojib30BaHna, (}iop\iFipoiiaiiii5i 3ko:ioih 1 icckii 6e30- 
nacHoro h 3K0H0MHHecKH 3(|h[)cki hbhoto 3eMJienoJib30BaHiia, a TaKace 
pom! 1 1 p H M C 1 1 C 1 1 H 51 MC I O;(()B . [HC railUHOIIIIOlO 30HHpOBaHHa 3CM- IM c 
Hcnojib30BaHHeM aaHHbix cnyTHHKa LANDSAT c noMoipbio nporpaM- 
MHoro oSecnenemia ERDAS Imagine. OSocHOBaHO ncjtccooopaa- 
HOCTb Hcnoab30BaHiia .(aiiin.rx cnyTHHKa LANDSAT b npiiMeHeHHii 
hobmx ncqxcqOB /Lia pemeHiia psqa TeMaraiecKHX 3aqan. 

KjHOweBbie cjiobh: 30HHpoBaHiia 3eMenb, tkoiiomh'icckh )(}k|>ck- 
thbhoto 3CM:icirojn>3<)Baiifia. victo.tix 30HHpoBaHHa, Hcncrab30BaHHe 
/[hiifff.ix cnyTHHKa LANDSAT, c iiomoiiii.fo nporpaMMHoro o6ecnene- 
Hiia ERDAS Imagine. 


y HaCTHHKH KX)FI([lCpCI 1 I [Fill. 

I [anHoiiajiiaioFO nepBeHCTBa no Fiay'iiioH aiia.iHiHKC 


cros^ e I Digital Object Identification: http://dx.doi.Org/10.18007/gisap:ess.v0i9.1241 


B COBpeMCHHBIX yCJIOBIMX paaBHTtia 
o6mecTBa h rocyqapcTBa, Korqa 
cocTOBHHe OKpyacaioiqeH cpeqw b Yk- 
pattHe HMeeT oco6oe 3HaneHne, oc- 

HOBHBIM yCJIOBIteM pa3BHTIM BBnaeTca 
njiaHtipoBaHiie HcnoJii.30BaHna 3eMejn>. 
MHororpaHHOCTb (jtopM B3aHMoqenc- 
TBtw o6mecTBa h npHpoqbi, 3HannMOCTb 
3eMenbHbix pecypcoB no cpaBHeHHio c 
qpyrHMH npupoqHbiMH pecypcaMH on- 
peqeqaioT Heo6xo^HMOCTb hx KOMnaeK- 
CHoro HccqeqoBaHHa. 

J\im odecneneHns ycTonnnBoro pa3- 
BHTtia YKpaHHbi CTaBaTca HOBbie Tpe6o- 
BaHHa K OnepaTHBHOCTH, qOCTOBepHOCTH 
H noaHOTbl HHtjtOpMaiJHH, HeoOxoqn- 
moh qqa npnHaTna cooTBeTCTBytomnx 
peineHHH b odqacTH paqnoHaabHoro 
ncnoJib30BaHna 3eMeqb. OqHOH H3 pa3- 
HOBnqHOCTen HHtJtopMaqHH, tcanecTBO 
KOTOpon COOTBeTCTByeT COBpeMCHHbIM 
Tpe6oBaHtiaM, ecTb HHFjtopMaqiia, hto 
OT6npaeTca MeToqaMH qncTanqnoqqoro 
3onqqpoBaqqa 3eMqn (,3,33). 3,qa qe- 
Tanbnoro aqann3a n peanbnoro qporno- 
3HpoBanna qcqoJib30Banna TeppHTopufi 
b qaabnenineM MoacHO ncqoJib30BaTb 
aabTepnaTitBy KJiaccqnecKiiM MeToqaM 
qpnMenaa qannbie cqyTnnKa Landsat c 
qoMoiqbio qporpaMMnoro odecneneHiia 
ERDAS Imagine. 


CyntecTByioiqHH Ha ceroqHa cep- 
bhc USGS (KapTorpaFjtunecKaa cqyacda 
CLUA) qo3BOJiaeT decnqaTHO noqynaTb 
cqeKTpo30HaabHbie chhmkh, KOTopwe 
odHOBaaioTca Kaacqbiil Mecaq. 

^aHHbiq MeToq no3BoqaeT mtho- 
BeHHO aHanH3HpoBaTb qcqoJib30Baqqe 
oqpeqeaeHHbix TeppHTopufi 6e3 3Hanq- 
TejibHbix 3aTpar qa qeinHcftpoBKH chhm- 
kob h Bcerqa HMeTb aKTyanbHbie (cBe- 
acne) qaHHbie o TeppHTopHii. 

Landsat - HaqdoJiee qqHTeqbHbiii 
qpoeKT no noqyneHHio cnyTHHKOBbix 
(J)otochhmkob nqaHeTbi 3eMJia. IlepBbiH 
H3 cnyTHHKOB b paMKax nporpaMMbi 
6bm 3anyiqeH b 1972 roqy. 

Landsat 8 3anynteH - 11 cfteBpajia 
20 1 3roqy. OOopyqoBaHHe, ycTaHOB- 
aeHHoe Ha cnyTHHK Landsat, cqeqaqo 
MHqqnapq chhmkob. Chhmkh, noay- 
neHHbie b CIHA h Ha CTaHqHax noay- 
neHtia qaHHbix co cnyTHHKOB no BceMy 
MHpy, aBnaeTca yHHKanbHbiM pecypcoM 
qqa npoBeqeHna MHoacecTBa HaynHbix 
HccaeqoBaHHH b odaacTH ceabCKoro 
xo3aHCTBa, KapTorpaijHiH, reoaorHH, 
jiecoBoqcTBa, pa3BeqKH, o6pa30BaHna 
h HaquoHaabHoq 6e3onacHOCTH. C no- 
Moiqbio raodaabHoti cnyTHHKOBOH chc- 
TeMbi MOHHTopHHra Landsat noJiynaeM 
chhmkh b 1 1 cneKTpaabHbix qHana30Hax 


c npocTpaHCTBeHHbiM pa3pemeHneM ot 
15 qo 60 MeTpoB Ha TOHKy c pa3pemeHH- 
eM 15 m. Ilocqe aero qqa rpa^tunecKOH 
HqeHTHtJtHKaqHH noqyneHHbix chhmkob 
npHMeHaeTca nporpaMMHoe oOecnene- 
Hue ERDAS Imagine. TlaHHbie H3 HeBH- 
qHMbix qnana30HOB cneKTpa no3BoqaioT 
HaM aHaqH3HpoBaTb MHoacecTBO pa3- 
qimHbix acneKTOB, HannHaa c TiinoB no- 
BepXHOCTH, 3aKaHHHBaa MOHHTOpilHrOM 
Poctom ceqbCK0X03aHCTBeHHbix KyqbTyp 
h npnpoqHbiMH KaTaKqH3MaMH no BceMy 
oOteKTy iiccqeqoBaHiia. 

Cpeqn 1 1 qnana30HOB ToqbKO KopoT- 
KOBOaHOBbie (1-4 H 8) COOTBeTCTByiOT 
BqqHMOMy cneKTpy qqa rqa3a neqoBeKa, 
qpyrne cneKTpw qeqoBenecKHH ma3 He 
pa3qHnaeT. 

^],Hana30H 1 OTBenaeT 3a OTo6pa- 
aceHne qo TeMHo-CHHitx h (JtHoqeTOBbix 
itBeTOB. Chhhh qBeT TpyqHO pasannaTb 
H3 KoeMoca, TaK KaK oh xopomo paccen- 
BaeTca Ha nbian h nacTHqax Boqw b bo 3- 
qyxe, a TaKace Ha caMux MoaeKyqax B03- 
qyxa. 3 to oqHa H3 npunitH, no KOTopbiM 
yqaqeHHbie npeqMeTbi (HanpnMep ropa 
Ha ropH30HTe) HMeiOT roqyOon OTTeHOK, 
a TaKace noneMy He6o roqyOoe. TaK ace 
KaK neqoBeK BHqHT chhkfio qbiMKy, Kor- 
qa CMOTpHT b ne6o coqHenHbiM qHeM, 
TaK h Landsat CMOTpiiT Ha Hac nepe3 
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B03qyx. 3Ta nacTb cneKTpa nnoxo pe- 
THCTpHpyeTCa C qOCTaTOHnoq TOHHOC- 
Tbio, hto6w 6wTb noae3HOH. ,H,nana30H 1 
npeqcTaBJiaeT eqqncTBeHHbiq b CBoeM 
poqe HHCTpyMeHT, npeqocTaBJiaioiqHH 
OTKpbiTbie qaHHbie b TaKOM pa3peme- 
hhh. 3to oqHa H3 Beiqeq, KOTopwe qe- 
JiaiOT 3TOT CnyTHHK OCoSeHHbIM. 3tot 
qqana30H TaioKe Ha3MBaeTca nodepeac- 
HblM HJIH a3p030abHbIM, COHiaCHO qByM 
CBOMM OCHOBHbIM BqqaM npHMCHCHHa: B 
HeM BirqHO MeaKOBOflbe h McabHafiniHe 
HacTiiqbi nbuiH b B03qyxe. 

Landsat o6o3HanaeT Kpacnwq, 3e- 
aeHbifi h chhhh ceHcopw Kax 4, 3 q 2 

COOTBeTCTBeHHO. IJn(J)pOBOH CHHMOK 
COCTOHT H3 SfleMeHTOB, TOHeK, KOTopwe 
co3qaioT ceTKy CToadqoB q CTpoK. 

Kaacqbiq qqKceab qMeeT CBoq 
CBOHCTBa q KoopqqqaTbi q xapaxrepq- 
3yeTca apKOCTbio. Bcaqqqqa apKOCTq 
CBa3aqa co cnocodHOCTbio 3eMHbix 
odieKTOB OTpaacaTb cojiqenqbie Jiyqq. 
JIoKaabqbiq MaxcqMyM b 3eaeqoq q 
6qqacneq qq(J)paKpacqoq odaacTq 
cqeKTpa b pacTqTeabqocTq, onpeqeJiaeT 
yqacTKq cqeKTpa, b KOTopoq npeqeqw 
pa3Jiqqqa apKOCTq pa3Jiqqqwx o6T>eKTOB 
qaqdoaee cymecTBeqqwe. 

IIcqoJib3ya 6jiqacqqq qq(J)paKpac- 
qwq cqeKTp qaq NIR (Near Infrared) 
ocodeqqo Baacen, qocKOJibKy Boqa b 
aqcTbax 3qopoBbix pacTeqqq OTpaaca- 
eT ee. BereTaqqoHHbiq qHqeKC NDVI 
(Normalized Difference Vegetation 
Index) - 3 to oqqq q3 caMbix pacnpocTpa- 
qeqqwx q qcnoJib3yeMbix qqqeKCOB. 
IIpocToq noKa3aTeab KOJiqnecTBa (J)o- 
TocqqTeTqnecKqx aKTqBOB dqoMaccw, 
qcnonb3yioqprx KOJiqnecTBeqqbie oqeq- 
Kq pacTqTenbqoro noKpoBa, KOTopwe 
no3BOJiaioT q3MepaTb CTenenb 3qopo- 
Bba pacTeqqq Tonnee, neM ecnq 6w mm 
qpocTO oqeqqBaaq BiiqqMyio 3eaeqb. 
KoM6qqqpya q3odpaaceHqa c ceqcopoB 
5, 8 q 6, nojiynaeTca qBeTqoe q3o6pa- 
aceqqe, OTpaacaioiqee Bejiqqqqy apKOCTq 
CBa3aqqyro co cnocodnocTbro 3eMnbix 
odieKTOB OTpaacaTb coaqeqqbie Jiyqq. 
JIoKaabqbiq MaxcqMyM b 3eaeqoq (ecnq 
o6i>eKT, BqqqMbiq HenoBenecKOMy raa- 
3y) q 6nqacqeq nncjipaKpacqoq odaacTq 
cneKTpa b pacTqTeabqocTq, onpeqeqqT 
ynacTKq cneKTpa, b KOTopoq npeqeabi 
pa3Ji qqqa apKOCTq pa3Jiqnnbix o6T>eKTOB 
nandojiee cyiqecTBeHHbie. Ha pncynxe 1 
OTpaaceno nacwniennocTb dnoMaccw, 
KOTopaa naxoqqTca non CHeacHbiM nox- 
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poBOM, po30BbiM qBeTOM c OTqqqHbiM 
KOJiqqecTBennbiM noKa3aTeaeM - Bere- 
TaqqonnbiM qqqeKCOM. MoacHO cqeaaTb 
BbiBoq, mto CTenenb 3qopoBba pacTenna 
na qannbiq nepqoq pa3BnTna b qaqbneq- 
meM dyqeT cnocodcTBOBaTb xopomeMy 
ypoacaio. 

3a cneT KOM6qqqpoBanna q3odpaace- 
qqa c cencopoB 4,8 q 6, noKpbiBaioiqqe 
pa3qqqHbie ynacTKir KopoTKOBoanoBoro 
HK qaq SWIR (KopoTKOBoanoBbiq qncf>- 
paKpacnbiq). Onq no3BOJiaioT oraqqaTb 
cyxyio 3eMjno q BJiaacnyio, a Taxace cner 
q Boqy. 

Ha qccjieqyeMOM ynacTKe c noMO- 
njbKt cencopoB cKOM6qqqpyeM neTKoe 
q3o6paaceqqe, hto orodpaacaeT cneac- 
nbiil noKpoB q Boqy PqcynoK 2. 

nojiyqqB Hamaqnbiq pe3yabTaT, pac- 
npeqejienqe noKpoBa cnera na ceabCKO- 
xo3aqcTBenqwx yroqbax, q3o6paacaioT- 
ca cqqqM qBeTOM, Moacno yBqqeTb Bony, 
KOTopaa q3o6paacena aceaTbiM qBeTOM. 
SWIR KopoTKOBoanoBbiq qq(})paKpac- 
nbiq no3BOJiaeT OTJiqqqTb cyxyio 3eMJiio 
ot BJiaacnoil k odaacTaM cneKTpa, koto- 


pbie HejioBenecKqq rna3 ne pa3JiqnaeT. 

C naynnon qeabio, c noMoiqbio 
nporpaMMnoro odecnenenna ERDAS 
Imagine npoBeqenqa cneKTpajibnbin 
anajin3 noaa 1, nona 2, hto6m OTpa3HTb 
npoijinjib BJiaacnocTn b noHBe. 3a cneT 
KOM6qqqpoBanna q3o6paacenna c cen- 
copoB 5, 8 n 7 nonynaeM q3o6paacenne. 

B pe3yabTaTe ycqjienqa 3(J)(})eK- 
Ta BqqqMOCTH (JiopMqpyeTca qBeTnoe 
q3o6paacenne qccaeqyeMoro odbexra, 
me nacbiiqennocTb dqoMaccw ceabCKO- 
xo3aqcTBennbix KyjibTyp OTpaacaeTca 
(po30BbiM qBeTOM), KOTopaa naxoqnTca 
non cneacnbiM noKpoBOM, BJia>KnocTb 
noHBennoro noKpoBa (cnnnM qBeTOM) 
3onbi c doJibmnM KOJinnecTBOM cneac- 
noro noKpoBa (apxo aceaTbiM qBeTOM). 
B aBTOMaTnnecKOM peacnMe b nporpaM- 
mhom odecnenenun ERDAS Imagine 
3aqaeM TOHKn (KoopqnnaTbi) nona 1 
(PROFILE 1.2) n nojia 2 (PROFILE 1.3) 
q nanajibnyio Tonxy qua OTcneTa cneKT- 
paabnoro npocjiqjia PROFILE 1 . 1 noay- 
naeM SPEKTRAL PROFILE for winter 
PqcynoK 3. 
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C noMombio nporpaMMHoro odecne- 
ueHna ERDAS Imagine mm npHB«3ajiH 
CBOKHH CHHMOK Landsat K CHCTeMe KO- 
opqHHaT - 63, c noMombio nporpaMMHo- 
ro odecneueHna Digital Globe, nyTeM 
HanoaceHrw MaTepnanoB b oqHHaKOBOH 
cncTeMe KoopttHHaT nojiyuHJiH HeTKoe 
H3o6pa>KeHHe. 

CoHeTaHire nporpaMM no3BOJiaeT 
C03ttaTb MOttynHpoBaHHoe BMCOKOKanec- 
TBeHHoe H3o6pa>KeHHe b qajibHeiimeH 
padoTe nyreM HajioxceHHfl Ha nnaH 3eM- 
jienojib30BaHHa. B pe3ym>TaTe Bbirney- 
noMaHyTbix fleiicTBHH nonyHeHHbiH pe- 
3yjitTaT nopa3HJi cbohm pacxoacqeHiieM. 
CoraacHO nnaHy 3eMJienoJiB30BaHrw Ha 
TeppHTopHH cenbCKoro coBeTa, KOTopbiii 
HcnoJib3yeTca b pa6oTe cnequajiHCTaMH 
b 3eMJieycTpoiicTBe h KaqacTpe ueTKO 
BHqHO HacKOJibKO 6oJibmoe pacxoacqe- 
HHe b Hacra 3acTpoHKH BJiaqeJibqaMH, 
qoJib30BaTejiaMH 3eMenbHbix yuacTKOB, 
HaxoqaniHxca b qpeqeaax q 3 a qpeqeaa- 
mh qaceaeHHbix qyHKTax. B KaqacTpo- 
bom KBapTaae 003 qoaHOCTbio 3acTpoeH 
KBapTaa, a Ha nnaHe 3eMJienoJib30Ba- 
Hua OTcyTCTByeT qaHHaa HHc[>opMaqH« 
PucyHOK 4. 

IIpH cocTaBJieHHH naaHa Ha chhmok 
neTKO (jiHKCHpyeTca HMeioiqHeca ornird- 
kh, Kax HedoJibimix no njioiqaqH o6t>- 
eKTOB, Tax h MaccHBHbix. ConocTaBJiaa 
«KJiaccHHecKHe» KapTorpacJiHHecKHe 
MaTepHaabi h qaHHbie J3.33 nojiyunjiH 
otjihhhji ot «dyMa>KHOH» h peanbHOH 
KapTHHbl. JJsiSl Toro HTodbl H36e5KaTb 
MHOrOHHCJieHHbIX OUIHdoK HyaCHO HC- 
noJib30BaTb HOBbie MeToqbi qeTaabHoro 
aHajiH3a h peanbHoro nporao3HpoBaHHa 
HcnoJib30BaHna TeppHTopnn. 3 to bo3- 
mtokho b qajibHenmeM ncnoJib30BaTb 
aabTepHaTHBy KJiaccimecKHM MeToqaM 


npqMeHaa qaHHbie cnyTHHKa landsat c 
noMombio nporpaMMHoro odecneue- 
HHa ERDAS Imagine. Co3qaHire hobbix 
naaHOB 3eMJienoJib30BaHna (pa3rpa- 
HqqeHne) noTpedyeT mhfiiimvm 3aTpaT 
Tpyqa h MaTepnajibHbix BJioaceHHH, a 
Taxace yMeHbmuT BepoaTHOCTb qonyiqe- 
hhk) He3HaHHTeabHbix h HeqonycTHMbix 
omndoK MacmTadHoro 3HaneHHa. 

reoHH(})opMaqHOHHaa MoqeJib 30 - 
HHpOBaHHa TeppHTOpHH C nOMOHJbKJ 
MeToqoB qHCTaHqHOHHoro 30HqnpoBa- 
Hqa 3eMJin c Hcnojib30BaHHeM qaHHbix 
cnyTHHKa landsat no3BOJiaeT Moqejinpo- 
BaHHio b pemcHHH TeMaTHnecKHX 3aqan, 
KJiaccH(J)HKaqHH c Hcnojib30BaHHeM pa3- 
padoTaHHOH npoqeqypbi Bbidopa onTH- 
MajibHoro Hadopa cneKTpaabHbix KaHa- 
jiob. ITpeqjioaceH hobbih cnocod Bbidopa 
onTHMaabHoii KOMdimaqiiH cneKTpaab- 
Hbix H3odpaaceHHH, yHHTMBaioiqHH He 
ToabKO CTaTHCTHaecKHe pacnpeqeae- 
Hua npH3HaKOB odteKTOB pa3Hbix KJiac- 
cob cneKTpaabHbix H3odpaaceHnax, ho 
H npOCTpaHCTBeHHO-CTaTHCTHHeCKHe 
CBoircTBa H3odpaaceHna. 


Co3qaHHaa Moqeab HMeeT mhoto- 
qeaeBoe Ha3HaaeHiie b MOHHTopiiHre 
3eMeab h OKpyacaioiqeH cpeqbi b qeaoM 
aBaaeTca qBHacyiqeii chjioh b peanH- 
3aqnn npHpoqooxpaHHoii noanTHKH, h 
dyqeT cnocodcTBOBaTb BbipadoTKe Hayu- 
ho odocHOBaHHbix ynpaBaeHaecKHX pe- 
meHHH co3qaHHio de3onacHbix ycaoBiiii 
acH3HeqeaTeabHOCTH aeaoBeKa, nporHO- 
3HpoBaHHK> h npeqoTBpaiqeHHio tkojio- 
rnaecKHX KpH3HCOB. 

References: 

1. Barladin O.V., Gorodec’kij G.M., 
Mikolenko L.I. Vikoristannja DZZ v 
informacijnih sistemah zemel’nogo 
kadastru [The use of remote sensing 
in cadaster information systems]., 
Kartografija ta vishha shkola: zbimik 
naukovih prac’ [Cartography and higher 
education, collection of scientific 
reports], - Kyiv., Institut peredovih 
tehnologij [Advanced technology 
institute], 2008., Issue 13. 

2. DNVP «Geosistema» Stvorennja 
geoinformacijnih sistem riznogo rivnja 
z vikoristannjam kosmichnih znimkiv 
[Creating GIS of different levels using 
satellite images]., [online resource]., 
Access mode: http://geosistema.business- 
guide.com.ua//irbis-nbuv.gov.ua 

3. Popov M.O. Shljahi otrimannja 
kosmichnoi informacii v interesah 
nacional’noi'bezpeki i ohoroni [Obtaining 
space information in the interests of 
national security and defense]., Nauka i 
oborona [Science and defense]. - 2002., 
No. 2., pp. 38-50. (Ukr.) 

4. Arzuaga-Cruz E., Jimenez- 
Rodriguez L.O., and Velez-Reyes M. 
Unsupervised Feature Extraction and 



Phc. 4. MoqyjiHpoBaHHoe BbicoKOKaMecTBeimoe H3oGpa>Keiiiie 
c HajioaceHHbiM n.iaiioM iCM.ieno.ii.KiEamni 


5 




GISAP 

EARTH AND SPACE SCIENCES 


Band Subset Selection Techniques 
Based on Relative Entropy Criteria for 
Hyperspectral Data Analysis., Proc. 
SPIE. - 2003., Vol. 5093., pp. 462-473. 

JlHTepaTypa: 

1. Eapnaqiq O.B., ropoqeqbKHii 
C.M., MuKOJieHKO JI.I. BiiKopucTamM 
,3,33 b iq<j>opMaqiqqqx CHCTeMax 3e- 
MeJifcqoro KaqacTpy., KapTorpa(J)ia Ta 
BHnra niKOJia: 36ipqqK qayKOBqx qpaqb. 
- KqiB., IqcTHTyT nepeqoBqx Texqono- 
riii, 2008. - Bqq. 13. 


2. 3,HBFI «reocHCTeMa» Greopeq- 

qa reoiq(J)opMaqiqqqx cncTeM phuo- 
ro piBqa 3 BqicopqcTaqqaM KOCMiuqqx 
3niMKiB [eJieKTpoqqqq pecypc], PeaaiM 
qocTyqy: http://geosistema.business- 

guide.com.ua//irbis-nbuv.gov.ua/ 

3. fioqoB M.O. IHjiaxq OTpHMaqqa 
KOCMiuqoi iqc(>opMaqiI b iqTepecax qa- 
qioqaabqoi 6e3qcKH i odopoqq., PiayKa i 
odopoqa, 2002., No. 2, C. 38-50. (YKp.) 

4. Arzuaga-Cruz E., Jimenez- 
Rodriguez L.O., and Velez-Reyes M. 
Unsupervised Feature Extraction and 
Band Subset Selection Techniques 


Based on Relative Entropy Criteria for 
Hyperspectral Data Analysis., Proc. 
SPIE, 2003., Vol. 5093., pp. 462-473. 

Information about authors: 

1. Pavel Kolodiy - Candidate 
of Economics, Doctoral Candidate, 
Lviv National Agrarian University, 
address: Ukraine, Lviv city; e-mail: 
pavlo_kp@mail.ru 

2. Marina Podlypnay - Postgraduate 
Student, Lviv National Agrarian 
University, address: Ukraine, Vinnitsa 
city; e-mail: mari.p.p@mail.ru 



http -.//academy, iuci. eu 


ACCREDITATION 

♦ Authoritative accreditation 

♦ Procedural accreditation 

♦ Status accreditation 

♦ Membership accreditation 

♦ Expert accreditation 


PATENTING IOSCEAAD-775 


♦ Standart patenting 

♦ Operative patenting 


INTERNATIONAL 

ACADEMY 

OF INTELLECT AND QUALITATIVE PROGRESS 


CERTIFICATION «ICSQ-775>> 


♦ Standart certification 

♦ Operative certification 


6 




GISAP 

EARTH AND SPACE SCIENCES 


U.D.C. 521,523:574 

CHANGES IN THE DYNAMICS OF WEATHER CONDITIONS 
AND BEHAVIORAL ACTIVITY OF ANIMALS ON THE DAY 
OF THE TOTAL SOLAR ECLIPSE OF AUGUST 1, 2008 
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According to the observations of the total solar eclipse of August 1 , 2008 changes in the daily dynamics of air temperature, wind 
speed and behavioral activity of animals, especially day-time insects were recorded. It was found out that the decline and subsequent 
recovery of meteorological and biological indicators follow the progress of illumination values with a slight time delay. 

Keywords: total solar eclipse, the Earth's surface illumination, violation of photoperiod, weather conditions dynamics, daily activity 
of animals. 


Conference participants, 
National championship in scientific analytics, 
Open European and Asian research analytics championship 

trass' cf Digital Object Identification: http://dx.doi.Org/10.18007/gisap:ess.v0i9.1242 


I ntroduction. The intensity and 
duration of solar radiation are 
important regulators of the processes 
occurring in the atmosphere and the 
live shell of the planet. The total solar 
eclipse can be considered as a kind 
of natural experiment, comprising of 
sudden disturbance of the daily planetary 
dynamics by a sharp reduction of solar 
radiation level. The study of the natural 
dynamics of changes in physical and 
biological processes associated with these 
rare phenomena, contributes to a better 
understanding of those processes as well 
as the Sun-Earth relations. Therefore, 
the comprehensive monitoring of full 
solar eclipses, covering not only the 
space around the Sun, but also areas of 
the Earth’s surface, are of great scientific 
value. 

Status of the current research and 
goals. A total eclipse of the Sun is a 
very rare event for a given geographical 
location, and it is not easy to predict 
the reaction of animals to such events, 
thus more data is required, though the 
volume of literature concerning the 
topic is growing every year [1-8, 11-13], 
However, the literary sources are isolated 
and do not include even the possible 
effects in relation to the major natural 
areas. Not all of the effects observed are 
expressed in comparable digital values. 
In addition, quantitative estimates of the 
connections between the obtained values 
are absent with rare exceptions [9, 10]. 

The purpose of this work is to study 
the changes of the atmosphere state and 
the daily activity of animals associated 
with the full solar eclipse of August 1, 


2008, including the statistical analysis 
of the relationship between the values 
obtained. 

On the techniques of observation. 
Changes of illumination (i) of permanent 
areas of the Earth’s surface were recorded 
on the scale of the photo exposure 
meter ‘TO- 11/4”, the temperature (t°C) 
was measured in the shade at the soil 
surface, wind speed (v) - at a height 
of 1.5 m using the inertial areometer 
“APH”. Numbers of butterflies (L) 
and bees (A) flying were assessed on 
a conventional basis. The correlation 
coefficients between these parameters 
were calculated using the Past software. 

Observation results: 

On the total eclipse pattern. The 
sky during the eclipse was actually clear 
and cloudless, visibility - excellent. 
The solar crown appeared 2-3 seconds 
before the total phase, together with the 
observed phenomenon of the so called 
“diamond ring”. During the total phase 
the locality was in the dark twilight. 
Illumination was the same as on 31/07 
after the sunset (i=5.0). Plain text lines 
were clearly visible, but some letters 
and words not recognizable. Alongside 
with the darkened luminary Venus and 
Mercury were clearly visible, however, 
stars were not confidently observed. 
A glow ring shone in the northern part of 
the sky, the brightest area was observed 
90° to the right of the Sun. 

Changes in the atmosphere and 
behaviour of animals during the 
eclipse: 

Meteorological observations of 
changes in illumination of the Earth’s 


surface (permanent plots), air temperature 
and wind speed were performed on 
August 1, 2008 from the beginning 
till the end of the eclipse with an 
interval of 15 min., and as the full 
phase was approaching - every 
2-5 minutes. Contact moments UT: 
T, = 9-41; T = 10-45; T = 10-46; 
T 3 = 10-47; T 4 = 11-45. Reference data 
related to the usual daily dynamics of 
these indicators were obtained in the 
2nd half of the day on July 31, 2008, 
at the same time monitoring of the 
daily activity of insects and animals 
was performed. The observation point: 
54°15'8" N, 83°28T0" E. The overall 
results are presented in the Table 1 . 

Fifteen minutes before the total 
phase there was a marked reduction of 
light, air temperature and wind speed. 
The number of insects in flight reduced, 
especially noticeable in relation to 
butterflies and bees (see Table 1). Nine 
minutes before the total eclipse shadows 
on subjects began to warp and colour 
details of the area appeared in grey- 
silver tones. At the same time there was 
a rapid flight of a flock of rooks towards 
the northwest, accompanied by their 
continuous cawing, which is a feature 
of the disturbance behaviour. After the 
rooks a desolate hooded crow appeared 
in the sky. It changed the direction 
of flying randomly all the time. Farm 
animals in the village of Bochkaryovo 
(2 km from the observation point) 
subsided, however, 4 min. before the 
total phase there was a loud response 
from sheep, and 3 min. - from cows. 
Simultaneously there was loud barking 

7 


GISAP 

EARTH AND SPACE SCIENCES 


Table 1 

Indicators of the state of the surface layers of the atmosphere and activity of insects in the ordinary course 
of daily dynamics and during the solar eclipse, where: i - the illumination of the Earth’s surface on the scale 
of the photometer; t° - temperature, °C; v - wind speed, m/sec.; L - number of butterflies in flight; 

A - the number of bees in flight (in the sectors of simultaneous visual inspection) 



31/07/2008 

1/08/2008 

T 

i 

t° 

V 

L 

A 

i 

t° 

V 

L 

A 

16-40 

10,5 

+31 

2,0 

8 

9 

10,5 

+29 

3,5 

8 

9 

17-00 

11,0 

+31 

2,0 

8 

9 

10,5 

+29 

3,5 

8 

9 

17-15 

11,0 

+31 

2,0 

8 

9 

10,5 

+29 

3,5 

8 

9 

17-30 

11,0 

+30 

2,5 

8 

9 

9,5 

+27 

2,0 

6 

7 

17-40 

11,0 

+30 

2,0 

8 

9 

8,5 

+23 

1,5 

1 

5 

17-45 

11,0 

+30 

2,0 

8 

9 

6,5 

+21 

0,5 

0 

4 

17-47 

11,0 

+30 

2,0 

8 

9 

5,0 

+20 

0,1 

0 

3 

17-50 

11,0 

+30 

2,0 

8 

9 

8,0 

+20 

0,5 

0 

3 

18-00 

10,5 

+30 

2,0 

8 

9 

9,5 

+20 

1,5 

0 

5 

18-15 

10,4 

+29 

2,5 

8 

9 

10,2 

+21 

1,0 

2 

6 

18-30 

10,3 

+29 

2,0 

8 

9 

10,4 

+22 

1,0 

5 

7 

18-45 

10,0 

+29 

1,5 

8 

9 

10,3 

+24 

0,5 

8 

8 


of dogs that gradually grew stronger 
as the full phase approached. In the 
beginning of the total phase dogs and 
other domestic animals all went silent at 
the same time. 

Temperatures (with some delay) fell 
in concordance with the diminishing 
light; in particular, the minimum 
temperature during the eclipse occurred 
at the end of the total phase. At this point 
the overall drop in air temperature during 
the eclipse reached 8°C, whereas the 
usual daily dynamics show a drop of only 
1°C over the same period. Wind speed 
significantly decreased as the full phase 
approached, but after its completion it 
recovered its speed, and after that the 
gradual fall usual for the evening was 
observed. During the total phase the 
wind, with one exception of an individual 
gust, was practically absent. The overall 
drop in wind speed during the eclipse 
reached about 3.5 m/sec. The numbers of 
butterflies and bees in flight significantly 
decreased as the full phase approached; 
butterflies completely stopped flying 4 
min. before the beginning and returned 
to this state 23 min. after its completion. 
As the total phase approached, flight 
activity of dragonflies, bumblebees, 
wasps and flies had fallen significantly, 
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but quantitative data on these groups 
could not be obtained. The distribution 
and activity of ants on the ground near 
their nests during the eclipse remained 
completely unchanged. 

Previously the responses of some 
species of Orthoptera, for which the 
nonnal diurnal song patterns are well 
established, were studied in relation 
to such events [11-13], We focused on 
Bryodema gebleri - a species common 
in the area of the SW Altai and found in 
dry and semi-desert grassland habitats 
around the settlement of Kosh Agach. 
The singing activity of this grasshopper 


gradually declined during the eclipse, 
and stopped completely before the actual 
start of the total eclipse (Table 2). After 
a marked delay, the singing activity has 
suddenly renewed and quickly recovered 
to its usual level. 

Thus, during a total solar eclipse 
the changing light conditions resulted 
in (with some delay) alteration of the 
usual daily dynamics of changes in air 
temperature, wind speed and activity of 
certain groups of animals (see Fig. 1 & 2). 
The data in general fits well with the 
results of observations of the total solar 
eclipse in this area on 31/07/1981 [2], 


Table 2 

Solar eclipse timing and song activity of Bryodema gebleri 
(Insect a: Orthoptera) 


Location, 
latitude, 
longitude; date 

Kosh Agach: 50°01 N, 88°44 E; 1/08/2008 

Timings 

Moon first 
touches the Sun 

Actual start 
of the totality 

Actual end 
of the totality 

Moon is no 
longer visible 
over the Sun 

Local time 
(hour: minute: 
second) 

17:54 

17:55 

17:56 

18:54 

Singing activity 
(stridulation) 

Ceased at 17: 47 

Renewed at 18:14 
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Fig. 1. Indices of environmental features under conditions 
of solar eclipse and reference observations: 

i' - illumination on the scale of the photometer on the reference day 3 1/07/2008; 
t' - air temperature (°C) on the reference day 31/07/2008; 
v' - wind speed, m / sec. on the reference day 31/07/2008; 

i - illumination of the Earth’s surface by the scale of the photometer on the day of 
the eclipse 01/08/2008; 

t - temperature (°C) on the day of the eclipse 1/08/2008 
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Fig. 2. Dynamics of numbers of butterflies and bees on the reference 
day and during the solar eclipse: 

1 - number of butterflies on reference day 31/07/2008; 
a - number of bees on the reference day 31/07/2008; 

L - number of butterflies on the day of eclipse 1/8/2008; 

A - number of bees on the day of eclipse 1/8/2008 


Table 3 


Correlation coefficients between the physical and biological parameters 
during the total solar eclipse of 1/08/2008 



i 

t° 

V 

L 

A 

i 


0,59 

0,62 

0,73 

0,84 

t° 

0,59 


0,90 

0,88 

0,88 

V 

0,62 

0,90 


0,70 

0,79 

L 

0,73 

0,88 

0,70 


0.96 

A 

0,84 

0,88 

0,79 

0.96 



The most noticeable changes in animal 
behaviour were manifested by day- 
time animals, primarily butterflies, 
Hymenoptera, dragonflies and birds. 
For instance during the eclipse of 
01/08, butterflies and dragonflies almost 
ceased their flight under the recorded 
illumination of i=8,5, which happens 
when they retreat for the night, as in the 
reference observation carried out before 
on the 31/07 - 1 hour 20 min. before 
sunset (i=8,l). Fischer [11] suggests 
that light intensity is the main parameter 
controlling the diurnal song pattern in 
the species of orthopterans he studied, 
and obviously overrides any internal 
rhythm. This notion that may be true for 
Btyodema gebleri. 

Bees, wasps and flies on the 
reference day of 31/07 disappeared 
from sight 20 min. before the sunset at 
about the level of illumination of i=6,0, 
which was observed at around the same 
level the next day before the full phase 
of the eclipse. Reference observations 
(carried out beforehand on the 31/07) 
showed that species of the local fauna 
of Orthoptera, which continued to 
stridulate during the total solar eclipse, 
maintained their sound activity at night. 
Night activities are also observed in ants. 
It should be noted that specific twilight 
and nocturnal species probably do not 
have time to activate within the short 
period of the total phase. For example, 
the mosquitoes that were active on 
31/07 1 hour 10 min. before the sunset 
(when i=8,0), did not appear during the 
eclipse. Neither any hedgehogs nor bats 
were seen. The correlation coefficients 
(level of significance <0.05) between the 
investigated parameters are shown in the 
Table 3. 

The highest correlation coefficients 
were between the number of bees and 
butterflies in the air, which indirectly 
indicates the similarity of their 
behaviour, and between air temperature 
and wind speed. 

Conclusions. Quite similar changes 
in the atmospheric state, first of all the 
air temperature drop, as well as the 
weakened daily activity of the animals, 
especially insects and birds, were 
observed during other full eclipses: 
6/30/1954 [1], 7/31/1981 [2-7], 

11/08/1999 [8-10, 13]. Some authors 
also indicated changes in the shape of 
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the flowers of some plants [1, 7], All 
observers notice that during the total 
phase the wind subsided, animal activity 
decreased and peace was establishment. 

Illumination changes that took 
place during the total solar eclipse of 
01/08/2008, caused significant changes 
in the usual daily dynamics of air 
temperature, wind speed and behavioural 
activity of animals - especially insects 
active in the day-time. The drop and 
subsequent recovery of meteorological 
and biological parameters following 
the changes in the level of illumination 
occurs with a certain time lag. Significant 
changes in daily dynamics of the surface 
layer of the atmosphere and behaviour 
of animals observed during the eclipse 
were recorded in the span of 15-20 min. 
before the total phase and 40-50 min. 
after its end. 
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M inor Caucasus Mountains are 
located in the West of Azerbaijan. 
This point reveals certain similarity 
with Coastal Mountains located in the 
western part of the State of California 
(the United States of America) in 
relation to both relief and plant cover. 
Minor Caucasus Mountains include 
of Shahdagh, Murovdagh, Garabagh, 
Mikhtoken, Garagaya ranges, as well 
as average mountainous regions around 
these ranges in the Azerbaijan territory. 
It lies in direction from North-West to 
South-East with the length of 600 km. 
The highest peak is Gamishdagh located 
in the Murovdagh range (3724 meters). 

Northern and southern coastal 
mountainous climatic types are observed 
in Coastal Mountains. Average annual 
rainfall is 800-850 millimetres in the 
interval of 2400-2800 millimetres. 
Climate of Coastal Mountains is 
characterized by dry and mild summer, 
as well as humidity in winter in the 
North. Oak and mixed forests are natural 
for both areas. 

Coastal Mountains are divided into 
three regions: North Coast, Central Coast 
and San Francisco Bay area. Mountains 
are also divided into two parts. Bolli Yolla 
in the northern part of the mountain range 
consists of the mountains of the Northern 
California coast, and the mountains of 


Trinti-Hayfork and in the southern part 
consist of the Southern Coast Mountains 
(partially), South Coast Mountains (part 
of the coast), the Santa Cruz Mountains 
and so on. Ridges have fonned here. 
The Lesser Caucasus Mountains in the 
stretch from the North-West coast to the 
South-East for a distance of 640 km. The 
highest mountain peak here is Mount Lin 
with the height of 2468 meters. 

Northern part is divided into Del- 
Norte, Homboldt, Trinti, Mendoniko and 
Lake regions. Area differs from other 
regions by its nature. Humidity in the 
Northern part has led to the development 
of dense forests in wide areas. Redwood 
forests are known for their high, great 
trees. Trees up to 150 meters high attract 
tourists’ attention a lot. Tree climbing 
opportunities are very interesting and 
attractive for tourists. Relatively similar 
nature is seen in Gadabay - in the territory 
of Azerbaijan. Forests comprise of trees 
up to 27-30 meters high, and they are 
characterised by relatively young age. 

San Francisco consists of the Bay 
Area, Sonoma, Lapand, Solano, Marin, 
Contra-Costa, Alameda, San Francisco, 
San Mateo, Santa Cruz, Santa Clara 
and San Benito regions. The tourist can 
find here many kinds of entertainment 
including even tram rides, whale 
watching, biking and so on. A lot of 


various places of tourist interest can be 
shownm such as the De Young Museum, 
Golden Gate Park, Koit Castle, the 
fonner prison island of Alkatraz and 
Redwood forests and many more. In the 
Lesser Caucasus, Ganja the local tram 
service is being restored for the tourist 
purposes. 

The Central Coastal region, 
Monterey, San Luis Obispo and Santa 
Barbara regions of the Coastal Mountains 
are separated. 

Central Coastal region is often 
chosen by tourists due to its wide sandy 
beaches, cliffs and parks. Surfing is 
available for tourists, as well as golf, 
equestrian, fishing and so on. We have 
to deal with the conditions. Different 
types of plants are available in the 
rich “Lotusland” invaluable to anyone 
interested in the botanical area. There 
are a lot of areas good for picnics and 
whale-watching off the coast. Aquarium 
of the Bay of Monterey attracts tourists 
from around the world. Santa Barbara 
Zoo is also a place of the public interest, 
especially for the little tourists. 

Mojave Desert and Death Valley are 
located in the South and South-East of 
the US State of California. According 
to the physical and geographical 
characteristics of the territory of the 
Nakhchivan Autonomous Republic of 
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Azerbaijan, located in the South-West, it 
is quite similar. Mojave Desert is located 
in the Death Valley. There is Badwater 
Basin in Death Valley - the lowest 
point in the United States territory (-86 
meters below the sea level). Tehachapi 
Mountains in the Mojave Desert, San 
Gabriel and San Bernardino Mountains 
surround the area of 35,000 kml. 

Nakhchivan Autonomous Republic 
is located in the South-West of the 
Lesser Caucasus. According to the 
geomorphological regionalization of the 
Lesser Caucasus Mountains territory of 
Nakhchivan Autonomous Republic and 
the Araz Nakhchivan region (Middle 
Araz) are the lowland sub-regions. The 
average elevation here is about 1450 
meters. 

Both are distinguished by continental 
climate. Thus, summers in Nakhchivan 
Autonomous Republic are hot and 
dry, while winters are cold and rainy. 
Temperature here has reached 49 C in 
summer, and 54 C were registered in plain 
areas in the valley of Mojave Desert. It is 
snowing in winter in desert mountains. 
Snowfalls lead to the temporary closure 
of some highways. Average temperature 
of winter months reaches 0 C. 

Nakhchivan Autonomous Republic, 
its geographical location, its climate, 
flora and fauna, as well as its ancient 
monuments create favourable conditions 
for the development of tourism. Here 
one can find relics of ancient times, 
the natural and historical monuments 
contributing to the touristic potential of 
the Nakhchivan region: Momina Khatun, 
Garabaghlar, Joseph Kuseyir, Gulistan 
centuries-old tombs, Oriental plane 
aged over 800 years old, the blacksmith, 
mulberry trees, the Gamigaya reflecting 
the historical memory of the first 
settlement of ancient people, key cave, 
the grandeur of the venues (the symbol 
of invincibility of the Cat Castle), 
magnificent Ilandag, unique natural 
monuments in the sky, lakes, sleepers 
and hundreds of works of art which 
do not have any analogues. Mojave 
Desert is one of the most popular tourist 
destinations. This fact is based on the 
predominance of the national parks in 
the area. Here a tourist can find three 
of them: Death Valley National Park, 
Joshua Tree National Park and Mojave 
National Preserve. California National 
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Park, California Antelope Valley and 
Lancaster Hover Dam parks are in the 
Mojave National Preserve. 

On the final stage all geo-information 
has been included into the geo- 
information Data Bank “GEOLAND” 
using MAPINFO geographical 
information system. All works are 
marketed in Scientific and Information 
Centre “GEOINFORMATICS AND 
COMPUTER GEOGRAPHY” at the 
Baku State University (www.ali-nabiyev. 
narod.ru). 
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N atural environmental conditions 
in California, basically climatic 
ones, have similar features with those of 
Azerbaijan, as middle and southern part 
California and Azerbaijan are situated 
on the same parallels. This region is 
characterized subtropical climate. In 
addition to this, there is a whole range 
of other particularly similar features in 
flora and fauna, peculiarities of relief, 
as well as the set of similar ecological 
problems in both territories. Oil 
pollution of coastal zones plays on of the 
most significant roles among ecological 
problems. Caspian Sea, as well at the sea 
shore of California can be characterized 
by pollution by various substances. The 
most widely spread among which are 
oil and oil products. The natural sources 
of petroleum on the surface of USA 
territory have been found and exploited 
already since the year 1629. Several of 
them even now still pollute the coast of 
Southern California. The Coil-Oil cape 
is well-known in this regard. With the 
purpose of protecting the nature of the 
California lands and its riches long time 
ago territories on the Californian sea 
shore have been offered for rent - for 
drilling oil wells here. 

After the incident in the Santa- 
Barbara channel more rigid and detailed 
rules for drilling oil wells stated by 
Scott (Scott 1969) were introduced. 


Film produced by the blowout out of 
petroleum because of crashes in the 
channel of Santa-Barbara has shown 
that the massive sludge settlement 
of oil on weighted substances has 
moved and reached the middle of the 
channel’s depth after half of the year 
(Kolpack 1974). Half of the population 
of "Balanus glandula” inhabiting the 
coastal zone close to Santa-Barbara has 
been exposed to rather strong adverse 
influence of spilled petroleum. Only a 
few worms known able to pull through 
in conditions oil pollution (McCouley 
1966). McCouley has informed that 
oligochaeta “Tubifex” can pull through 
well in the bottom mud saturated with 
petroleum (Reisth 1964, 1970). Reisth 
discovered quality indicators of presence 
of polychaeta “Capitella capitata” in 
the zones of strong pollution caused 
by wastes discharge from oil refinery 
factories in the Los Angeles port. Large 
population of brown algae living in 
the temperate zone was covered by a 
dangerous mucous film moisten by fresh 
liquid oil. 

When damp of the oil has reached 
coasts of the channel of Santa- 
Barbara upper layer of big brown 
alagae “Macrocystis pyriera” has been 
protecting plants and animals located 
below the water level up until the moment 
when the flow covered them. After 


dumping of petroleum in the channel of 
Santa-Barbara heavy oil film has been 
discovered covering the islands inhabited 
by the colonies of sea lions “Zalophus 
californianus”. Over 100 whelps of sea 
elephants “Mirounga angustirostris” on 
the island of San-Mishel were affected by 
petroleum pollution. Incident in Santa- 
Barbara has taken place in the period 
of seasonal migration of gray whales 
“Eschrichtius gloucus”. Moving through 
strongly polluted sites of the channel 
animals tried to avoid contact with 
petroleum. Sea anemone “Amthopleura 
xanthogrammia” has also suffered a lot 
from direct contact with the petroleum 
in lagoons and coastal zones. But only 
these animals have pulled through in 
the closed zones situated on sea shore 
of California, in water bodies to which 
the great drains from oil refinery factory 
have been dumped. Usually fish is able 
to find optimum safe places, and in most 
cases environmental areas characterized 
by conditions of powerful pollution are 
avoided. So, when the “Tampico Maru” 
has crashed close to California (North, 
W.J., M. Neushul & K.A. Clendenning, 
1964), the majority of fish species 
were able to leave the region of the 
petroleum blowout. Commercial fishing 
has considerably decreased as the result 
of pollution of the channel of Santa- 
Barbara in this region. As rule, birds and 
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mammals live on the land and contact 
with sea, therefore they are consequently 
affected by influence of pollutants of 
water only in short periods of searching 
for some food or stem close to the shore. 
A huge number of these birds became 
victims of petroleum pollution. In this 
connection from chronic pollution more 
birds have probably been killed annually 
than during separate catastrophic 
blowouts. When diving into polluted 
waters they imperceptibly for themselves 
get into in the layer of petroleum which 
then covers their heads, backs and wings. 
Apart from that, having swallowed 
some quantity of petroleum, birds lose 
their appetite. It is known, but rather 
essential is the fact that it influences the 
population of birds and changes viability 
of fledglings and eggs. 

Most of such kinds of problems 
connected with the pollution are 
observed in the Caspian Sea as well. 

The main sources of pollution in 
the Caspian Sea are rivers outflows, 
exploration and operations in the sea oil 
fields, transportation of petroleum and 
oil-based products by sea, discharge off 
polluting sewage waters from ventures, 
blowouts from the municipal oil and 
petrochemical industrial sector of cities 
and discharge of polluted waters from 
agricultural lands. We shall pay our 
attention to one of these aspects. 

Azerbaijan began to extract petroleum 
for with the purpose of exporting it in the 
year of 1871. During the last 120 years 
Azerbaijan has extracted 1.325 billion 
of tons of petroleum. The production of 
petroleum in Caspian Sea leads to its 
strong pollution, especially in the region 
Apsheron peninsula, islands of Baku 
and Apsheron archipelagoes. Oil has 
highly toxic effect for the sea flora and 
fauna. At the beginning large damage 
was caused by primitive engineering and 
underdeveloped technology of petroleum 
production. And later on the extraction 
has rapidly increased. The pressure was 
based on economic interests. Dangerous 
situations in the Caspian Sea have arisen 
due to the influence petroleum pollution, 
which leads to changes in thennal and 
gas exchange between lakes and the 
atmosphere, downturn of biological 
resources and degeneration of separate 
biosenoses. In the initial period of 
pollution Caspian Sea water organisms, 
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as well as organisms and algae on the 
sea shore of California were able to 
liquidate separate centers of pollution, 
but later on because of intensification 
of pollution they could not completely 
clear lakes and waters from pollution by 
substances. Under the effect of pollution, 
sea organisms show such changes as the 
gradual reduction of size and number 
and up to complete pause in reproduction 
and extinction of species. Before 1930 
the coastal zone of Apsheron peninsula 
was greatly inhabited by crawfish 
(“Astacus pachypus”) - a significantly 
valuable type for producers. However 
after the oil pollution the Caspian Sea 
population of crawfish has rapidly 
decreased and in present days only 
individual specimens can be found. In 
the past the areas to the South from the 
Apsheron and to the South from Baku 
on the distance of 30-35 kilometers 
were inhabited by extensive population 
of brush woods zoster (Vereshagin, 
1946). By 1940 brush woods zoster has 
completely disappeared due to the oil 
pollution. 

In general the Caspian Sea is rich 
with 449 kinds of algae (table 5), 
566 kinds of microbentos, foraminiferida 
of 18 kinds (table 18) and 306 kinds of 
microbentos (table 20) in deep-water 
zones. Caspian Sea is inhabited by 
35 species and forms (table 32) also 
drastically influenced by incidents of oil 
pollution. Apart from that coastal areas of 
the Caspian Sea have great significance 
for migrations and dwelling of birds. 
Information about birds observed in 
the coasts in December, 1995 is shown 
in the table 3. 2. 3-1. Data shows that 
every year 12000 birds fly across the sea 
shore of Caspian Sea from Europe, Asia 
and the Middle East. Therefore coastal 
the zone of Azerbaijan is known as the 
habitat of birds and has national and 
international significance. Also Caspian 
Sea is inhabited by the Caspian seal 
(“Phoca caspica”). Seal inhabit all the 
territory of the Caspian Sea, and during 
the last 10 years their population has 
been intensively decreasing because of 
the pollution. 

At the result of strong pollution by 
petroleum and other substances, the bay 
of Baku and the waters of the coastal 
city of Sumgait are turning into the dead 
zones. 


An industrial settlement of Neft 
Dalian 100 miles off the coast of Baku, 
Azerbaijan, is a complete town on the 
sea. The first oil platfonn in Azerbaijan, 
Neft Da§lari was also the first operating 
offshore oil platform in the world. What 
began as a single path out over the water 
in 1959 slowly grew into a full city over 
the years, as paths and platforms were 
built on the back of ships that were 
submerged into the sea to serve as a 
foundation for the expanding structure. 
After two years of construction, in 1951, 
Neft Dalian was ready for production. 
Oil tanks were installed and drilling 
platforms erected, and the city’s first oil 
was tanked out that same year. The city 
expanded so quickly in the first decade 
of operation that nine-story hotels, 
cultural palaces, bakeries, and other sites 
were built up by 1958. Two decades 
later another boom (1976-1978) saw the 
construction of a five-story dormitory 
and two oil-gas compressor stations. 
Those years also brought residents a 
drinking water facility, two underwater 
pipelines, and a flyover for vehicular 
traffic. 

The Los Angeles City Oil Field was 
discovered in 1890, and made famous by 
Edward L. Doheny’s successful well in 
1 892. The field became the top producing 
oil field in California, accounting for 
more than half of the state’s oil in 1895. 
Doheny became one of the richest men 
in California. The peak year was 1901, 
with 200 separate oil companies active 
on the field. In 2011 only one small well 
remained in production. 

The historical roots of Azerbaijani 
oil goes back to the ancient period. 
Since 1 847, the first phase of production 
of drilled oil wells begins with the 
mechanical method. It continued up 
to 1920. Bibi, for the first time in 
1847-1848, and then mechanically 
processed fields of Balakhani drilled 
oil wells enriched the Azerbaijan’s oil 
industry since thee same year. In the 
early nineteenth century, the world’s first 
hand-dug wells in the sea 30 kilometers 
away from the shore (Bibi) produced 
oil. In 1859, the first oil refinery (unit) 
is being built. Javad Malikov kerosene 
plant was built in 1863. For the first time 
the cooler was used in the oil refining. 
In 1867, there were 15 oil rigs. With the 
development of well drilling technologies 


a number of new oil fields were found 
(Binagadi, Pirallahi,Surakhani, etc.). 
Oil production has increase and the 
oil industry began to develop its 
infrastructure relate to oil refining and 
oil production. Oil was refine and sold 
by hundreds of established companies. 
National bourgeoisie has formed 
and Baku became one of the world’s 
industrial centers. For the first time 
in 1871 Balakhani-Sabunchu-Ramani 
in Absheron fields was developed 
industrially. 

History of oil in California. The 
story of oil production in California 
began in the late 19th century. In 1903, 
California became the leading oil- 
producing state in the US, and traded 
the number one position back and forth 
with Oklahoma up till the year 1930. As 
of 2012, California was the nation’s third 
most prolific oil-producing state, leaving 
behind only Texas and North Dakota. In 
the past century, California’s oil industry 
grew to become the state’s number 
one GDP export and one of the most 
profitable industries in the region. The 
history of oil in the state of California, 
however, dates back much earlier than 
the 19th century. For thousands of years 
prior to European settlement in America, 
Native Americans in the California 
territory excavated oil seeps. By the 
mid- 19th century, American geologists 
discovered the vast oil reserves in 
California and began mass drilling in 
the Western Territory. While California’s 
production of the excavated oil has 
increased significantly during the early 
20th century, the accelerated drilling 
resulted in the overproduction of the 
commodity, and the federal government 
unsuccessfully made several attempts to 
regulate the oil market. 

Oil in pre-America California. 
Native Americans were keenly aware 
of oil reserves in California, and they 
relied on its utility for thousands of 
years, albeit not for energy sources. The 
most abundant oil seep in the ancient 
California territory was the La Brea tar 
pits, in present-day Los Angeles. Native 
Americans used oil from La Brea and 
other seeps primarily as a lubricant, but 
they also used it as a sealant to waterproof 
canoes. When Spanish explorers arrived 
in California in the 1500s, they also used 
oil to seal cracks in their ships and the 


roofs of their homes. World crude oil 
production from wells (excludes surface- 
mined oil, such as from Canadian heavy 
oil sands) has started in 1930 and goes 
on in the today’s world. 

Phase II starts after the 
nationalization of the oil industry in 
Azerbaijan in 1920 and in 1949 in the 
open sea, “Neft Dalian” is within the 
examined period. On November 7, 1949 
a well in Oil Rocks JVa 1 , 942 meters in 
depth, was commissioned to produce 
100 tons per day and laid the foundation 
for offshore oil production. Agha 
Gurban Aliyev was the first geologist 
there. The third stage “Neft Da§lari” 
started in 1950 with the commissioning 
of the offshore oil industry, and this 
continued up to 1969. Since 1969, the 
fourth stage of the national economy 
of the oil and gas industry has been 
characterized by the rapid development. 
During this period, especially in the 
offshore oil production in the oil and 
gas industry a new stage of development 
begins. In 1970, “Xazar Daniz Neft” 
Production Union (PU) was established 
and the USSR Ministry of Oil Industry 
sent oil workers to work in the sea 
(Caspian Sea, Azerbaijan), taking into 
account the experience of all sectors 
of the Caspian Sea (the Caspian Sea 
was divided into sectors). Exploration, 
drilling, development, maintenance 
and other works were implemented 
by the Azerbaijani oilmen. Oil and 
gas production in 1975 amounted 
27.1 million t-a (conventional fuel). 
The number of drilling rigs in the 80s 
has reached 11. Mow the main part of 
Azerbaijani oil extracted from the sea 
territories, is taken from layers at depths 
of 80-350 meters. The layers rich in oil 
deposits have been discovered (Guneshli, 
Chirag, Azeri). 

The fifth stage of the USSR, the 
new history of Azerbaijan, covering the 
period of independence is characterized 
by the establishment of “the new oil 
strategy”. At present, 24 thousands 
of tons of oil are produced per day. 
According to forecasts, throughout 
20 years, the total income from the 
export of oil and gas production is 
around US $ 200 billion. 

In 1900, the state has produced 
4 million barrels. In 1903, California 
became the leading oil-producing state 
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in the US, and traded the number one 
position back and forth with Oklahoma 
up till the year 1930. Production at the 
various oil fields increased to about 
34 million barrels by 1904. By 1910 
production has reached 78 million 
barrels. 

The development of California 
oil also presented challenges to the 
geologist that had been seen in no other 
oil field. As a result, the complexities of 
the geology of Southern California lead 
to a significantly increased knowledge 
of petroleum geology and exploration. 

By the end of 1938, the Long Beach 
Field had produced 614.5 million 
barrels of crude oil, 750 million barrels 
by 1950, and over 900 million barrels 
by 1980. This made Signal Hill one 
of the most productive fields per acre 
the world has ever known. In the early 
1930s the Texas Company developed 
the first mobile steel barges for drilling 
in the brackish coastal areas of the Gulf 
of Mexico. In 1937 Pure Oil Company 
(now part of Chevron Corporation) and 
its partner Superior Oil Company (now 
part of Exxon Mobil Corporation) used 
a fixed platform to develop a field in 14 
feet (4.3 m) of water, one mile (1.6 km) 
offshore of Calcasieu Parish, Louisiana. 

In early 1947 Superior Oil erected a 
drilling/production oil platform in 20 ft 
(6.1 m) of water some 18 miles [vague] 
off Vermilion Parish, Louisiana. It 
was Kerr-McGee Oil Industries (now 
Anadarko Petroleum Corporation), as 
operator for partners Phillips Petroleum 
(Conoco Phillips) and Stanolind Oil & 
Gas (BP), that completed its historic 
Ship Shoal Block 32 well in October 
1947, months before Superior actually 
drilled a discovery from their Vermilion 
platform farther offshore. In any case, 
that made Kerr-McGee’s well the first oil 
discovery drilled out of sight of land. 

On June 8, in the South Caspian 
basin of Baku archipelago, located 
80 km away from the capital, the second 
well of the “Hope” drilling platform 
was perforated and launched. No. 10 
well of the Balakhani layer in the range 
of 6340-6356 meters along the horizon 
was launched at the bottom of the 
seventh one. The well’s daily output was 
1.2 million cubic meters of gas and 
150 tons of condensate. The information 
that the well from “Umid” field had 

15 


GISAP 

EARTH AND SPACE SCIENCES 

large reserves of hydrocarbons has been 
proved by a more visual way. In order to 
transport the gas to the shore from the 
field "Hope” (platform “Bulla-Deniz”, 
No. 82 well) pipeline, 18 kilometers long 
and 8.6 inch wide, was laid on the pitch. 
Natural gas was to be produced from 
“Hope”, "Bulla-Deniz” field, No. 82, 
and then to be transported to the shore. 

By the end of 1938, the Long Beach 
Field had produced 614.5 million barrels 
of crude, 750 million barrels by 1950, 
and over 900 million barrels by 1980. 
This made Signal Hill one of the most 
productive fields per acre the world has 
ever known. 

Results 

Remote locations bring forward 
the issue of using tanker technology. 
Because of California’s remote location 
in relation to the industrial centers of the 
east, California oil companies were at the 
forefront of tanker technologies. Thanks 
to the efforts of Azerbaijan President’s 
initiative in 70s-80s 75 types of cranes 
lifting heavy loads and more than 
400 vessels, pipe-smoking vessels, 
seismic, passenger and other kinds of 
ships were brought. The "Azerbaijan” 
crane ship began to work in the Caspian 
Sea with the capacity of 2500 tons. 
In addition, for the first time at a 
depth of 70 meters, in order to carry 
out exploration works in the areas of 
“Khazar”, and later operations at the 
depth of 200 meters the “Shelf’ semi- 
submersible drilling rigs were used and 
this resulted in the acquisition of oil 
and gas in deeper waters. There was 
an opportunity for the discovery of 
new deposits. As a result, comparing 
to the end of the 60s, 8 new oil and gas 
fields were discovered. Oil resources 
and gas reserves have increased by 
three times. Oil and gas production of 
27.1 million t (conventional fuel) was 
reached in 1975. On September 18, 
2002 in the Sangachal terminal in Baku, 
Azerbaijan, with participation of the 
presidents of the Baku-Tbilisi-Ceyhan 
(Azerbaijan, Turkey and Georgia) the 
foundation stone of the oil pipeline 
construction has been laid. Merger of 
the Azerbaijani and Georgian sections 
of BTC took place in October 2004. On 
July 13, 2006 the opening ceremony for 
the Baku-Tbilisi-Ceyhan main export 
oil pipeline, the largest energy project 
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in Ceyhan, Turkey in the twenty-first 
century was held. Thus, over the years 
between 2001-2011, 56.5 billion US 
dollars have been invested. 30.4 billion 
US dollars, or 53.8 percent of these 
funds and the accumulation of capital of 
491.5 million US dollars in 2001 Oil 
Fund has increased by 62 times over 

10 years. In 2012 California was the 
13th largest state in terms of natural 
gas production, with a total annual 
production of 248 billion cubic feet of 
gas. Today natural gas is the second most 
widely used energy source in California. 
Depending on yearly weather conditions, 
about 45% of the total natural gas used 
is now burned in gas-fired electric 
generator plants for electricity generation 
as coal burning plants are phased out. 
Most of these plants are cogeneration 
plants that use high temperature burning 
gas to run gas turbines driven generators 
and use the captured turbine exhaust 
heat as power for a steam turbine driven 
generator set. Funded by the State 

011 Fund, the Republic of Azerbaijan 
government approved the “State Program 
on education of Azerbaijani youth abroad 
for the years of 2007-2015. Its aim is the 
realization of human potential to create 
a modern country, to increase the level 
of education of the young generation and 
the international level that will facilitate 
reaching these goals. The program is 
financed by the State Oil Fund and the 
“black gold into human capital” is a 
strategic step towards the realization 
of the idea. In October 2010, “Revenue 
Watch” Institute and the “Transparency 
International” organization published a 
report on the index of transparency in 
the management of natural resources. 
Azerbaijan ranks 9 among 41 countries. 
Funds section of this report and the 
Extractive Industries Transparency 
Initiative, Natural Resources section of 
the implementation are at the maximum, 

i.e, 100 points. 

As a result of the success of the 
national oil strategy founded by the 
leader of the region, as well as regional 
and global economic condition “Contract 
of the Century” has been recognized as 
one of the leading players among other 
projects. 

We would like geographers of the 
corresponding faculties of California 
universities to assist in organization of 


students’ conferences with participation 
of our students. After such an event we 
could find necessary information about 
Californian sea shore and several most 
painful problems of coastal of zones in 
both territories, as well as the ways to 
solve them. 

On the final stage all geo- 
information has been included into 
the geo-information Data Bank 
“GEOLAND” using MAPINFO 
geographical information system. All 
works are marketed in Scientific and 
Infonnation Centre "GEOINFORMAriCS 
AND COMPUTER GEOGRAPHY” 
at the Baku State University 
(www.ali-nabiyev.narod.ru). 
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C limatic conditions are quite various 
in Azerbaijan. Their difference is 
first of all connected with the location 
of Azerbaijan on the world map - in the 
spot where moderate and subtropical 
climate zones meet and mix. Most of the 
territories of Azerbaijan Republic belong 
to subtropical climatic zone, but only 
north-east of the Great Caucasus range is 
located in the moderate climatic zone. 

The climate in the State of California 
varies from etesian climate to subarctic 
climate. A large part of the State is under 
influence of etesian climate. It’s cool, 
rainy winter months and dry summer 
months are natural for these lands. Cool 
California stream flowing by ocean 
shores frequently brings causes foggy 
weather to the coastal areas during 
summer months. Summer months are 
hotter in inland areas, winter months are 
cooler there. Northern part of the State 
is more humid than its southern part. 
North-West of California has moderate 
climate. 

Location of Azerbaijan and the State 
of California within the same climatic 
zone and on the same latitude has led to 
similar natural environment there. 

Many economic fields have been 
developed in Azerbaijan and California. 
One of these economic areas is fish 
farming industry. Fishing trip (fishing) 
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is the oldest and very popular hobby of 
millions of people. The largest rivers in 
Azerbaijan are Aras and Kur, but there 
are a lot of other rivers and lakes. Sarisu 
is the only lake where commercial 
fishing trips are allowed; regional fishing 
trips were permitted in Minhechaur and 
Shamkir water reservoirs. Jeyranbatan 
water reservoir, the closest reservoir 
to Baku cannot be used for the fishing 
purposes. It is the source of drinking 
water for Baku and Sumgait. There 
are 100 species of fish in Azerbaijan. 
Most of them are anadromous and 
half-anadromous. The most valuable 
anadromous species of fish include 
salmon, sturgeon, stellate sturgeon and 
white fish. Aspius, Chalcalburnus and 
eel fish also are anadromous. Meat and 
caviar of sturgeon are very valuable 
products. Basin of Azerbaijan water 
sources is also inhabited by bream, 
carp, roach and omul. Fish species such 
as herring are trolled here. Due to the 
construction of some hydro-technical 
plants on the Kur river, regulating flow of 
river water, pollution of water in Caspian 
sea lead to the significant reduction in 
the number of fish species. In order to 
improve the situation and for fishing 
purposes (to restore fish resources and 
to increase the number of fish species) 
three incubators were built: Kuraghzi, 


Alibayramli and Kur experimental 
sturgeon incubator. Valuable fish species 
such as sturgeon can mainly be found in 
the Caspian Sea. Therefore, international 
collaboration is important in this area. 
This collaboration would promote 
protection of fish resources and would 
improve water ecosystems. It is very 
important to reach these objectives and 
to guarantee protection and management 
of the sturgeon fish. Principles of such 
development are the following: 

• To evaluate and assess sturgeon 
resources in the Caspian sea; 

• Fish reproduction control and 
management; 

• International collaboration aimed 
at improvement of fish resources and 
their usage; 

• Reproduction and improvement of 
fish resources in internal water sources; 

• Expansion of fish with artificially 
increased population to the Caspian Sea. 

Fish that can be found in Azerbaijan 
is allocated into several on the basis of 
some peculiarities: 

1. The biggest fish for its size and 
weight, beluga; 

2. The fish most trolled in 
Azerbaijan, sprat; 

3. Exporting meat and caviar from 
the types of sturgeon-beluga, sturgeon 
and long nose fish; 
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Tab. 1 


Caspian Sea and inland waters catch, 2000-2010 


Fish species 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 


(tonnes) 

Bream 

55 

127 

48 

50 

43 

63 

66 

75 

76 

72 

56 

Carp 

93 

51 

10 

13 

16 

17 

20 

17 

16 

9 

9 

Crucian carp 

4 

17 

6 

8 

7 

3 

13 

10 

20 

19 

12 

Roach 

8 

64 

19 

26 

36 

33 

32 

48 

58 

39 

34 

Kutum 

- 

- 

16 

31 

16 

18 

20 

46 

50 

41 

54 

Asp 

1 

5 

1 

4 

3 

2 

2 

4 

4 

1 

3 

Pike 

28 

25 

6 

9 

10 

8 

5 

3 

4 

1 

- 

Mullet 

3 

55 

3 

10 

14 

15 

21 

62 

35 

40 

62 

Catfish 

9 

8 

4 

8 

8 

4 

3 

4 

7 

8 

4 

Sander 

5 

19 

17 

35 

33 

41 

39 

25 

27 

27 

20 

Goby 

- 

- 

- 

- 

1 

2 

1 

1 

- 

- 

1 

Sturgeon 

70 

76 

76 

105 

89 

85 

- 

67 

65 

- 

2 

Trout 

- 

5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Herring 

1 

52 

24 

48 

64 

60 

68 

96 

108 

79 

90 

Sprat 

18 520 

10 389 

10 950 

6 073 

8 897 

8 637 

3 667 

2 450 

1020 

839 

708 

Vimba 

- 

- 

- 

- 

1 

2 

4 

7 

9 

5 

6 

Shemava 

- 

- 

6 

7 

8 

5 

5 

10 

16 

18 

14 

Other fishes species 

- 

- 

2 

8 

13 

8 

10 

18 

2 

4 

7 

Other sources 

All fish caught by 
fishers without quota 

185 

7 712 

10 634 

16 743 

15 357 

17 283 

17 344 

17 534 

17 709 

15 912 

16 000 

All fish caught by 
fishing companies 

140 

95 

78 

122 

184 

114 

110 

122 

144 

137 

123 

Aquaculture 

production 

- 

- 

- 

- 

- 

- 

- 

- 

39 

183 

227 

Total volume 
of caught fish 

19 122 

18 700 

21 900 

23 300 

24 800 

26 400 

21 430 

20 599 

19 409 

17 434 

17 432 
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Source: State Statistical Committee of the Republic of Azerbaijan (2011). 
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4. Types of sturgeon species with 
artificially increased population in 
Azerbaijan - beluga, karamo, sturgeon 
and shovel-nosed sturgeon; 

5. Places of natural spawning of 
sturgeons - Kur and Aras rivers; 

6. Types of sprats in the Caspian sea 
- sprat, big-eyed sprat, anchovy sprats; 

7. Types of salmon living in 
Azerbaijani water objects of fishing value; 

8. Fishes spending all their life cycle 
at sea - sprat and herrings; 

9. Types of fish that can be found 
in the main locations of fishing trips 
(Mingechaur and Shamkir water 
reservoirs) - bream. 

The length of coastline of California 
is more than 1000 miles from San 
Diego in the south to Crescent city in 
the north. From Southern California to 
San Francisco and from Norman islands 
to Farallon islands fishing is a very 
important industry. 

There are ocean harvests such as sea 
elves, Dungeness crabs, salmons, pink 
shrimps and ground fish in Northern 
California. Coastline waters of Central 
California are the source of some types 
of products: rockfish, squid, sword-fish 
and albacore tuna. There are mackerel 
fishes, squids, sardines and mackerels 
in the ocean from Southern California 
to Santa Barbara Point Conception in 
the north. Actually, this “wetfish” covers 
more than 50% of annual commercial 


benefits of the state. Other significant 
types of fishing products found in 
southern California are sword-fish, 
sharks, prickly lobsters, crabs, rockfish 
and halibut, shrimps and sea elves. 

Pacific Fishing Management 
Council (PFMC) 

PFMC was established in 1976 by 
the federal legislation act known as 
Magnuson-Stevens Fishery Conservation 
and Management Act (FCMA). This act 
was adopted in reply to the increasing 
concern for unregulated foreign fishing 
in the waters of USA. 

PFMC includes representatives 
of commercial and regional fishery 
interests, as well as state and federal 
officials. Biologists, economics and 
representatives of industry are serving as 
consultants. Resolutions made by PFMC 
should be approved by the US Ministry 
of Trade. 

Classification of fishes in California 
is the following: Garibaldi fish in the 
coast of Southern California and Mexico; 
California salmon trout; rockfish, 
yellowtail; white sea-bass; calico bass; 
redfish, golden trout, California sheep- 
head, lingcod, mackerel, grunion etc. 

Main type presented by California 
Seafood Council is mackerel. California 
halibut, mackerel, ground-fish, rockfish 
(usually called Pacific red perch), solar 
and sand-bass, sardines, white bass, 
sharks, sword fish and tunes, shellfish 


(mollusk), types of crabs, California 
prickly lobsters, Pacific shrimps, prawn 
and market squids. Approximately 300 
various species of fish and lobsters 
(mollusks) can be found by the coasts of 
Alaska and California where fishermen 
troll fishes every year. California 
fishermen use different harvesting 
methods to get profits. 

Sacramento is one of the most 
convenient places to troll fish. Lakes and 
rivers are usually open here. 

Moreover, McCloud, Pit River, Flat 
Creek, Fall River, Manzanita Lake, 
Trinity River etc. are fishery regions. 

There are the same species of fish in 
the waters of Azerbaijan and California: 
white bass, sword-fish, golden trout, trout 
etc. Our aim is to solve the problems of 
finding areas having similar climatic 
conditions in order to transfer valuable 
species of fish between California 
and Azerbaijan and analyzing natural 
conditions for them in each country in 
our next investigations. 

On the final stage all geo- 
information has been included into 
the geo-information Data Bank 
“GEOLAND” using MAPINFO 
geographical information system. All 
works are marketed in Scientific and 
Infonnation Centre “GEOINFORMAriCS 
AND COMPUTER GEOGRAPHY” 
at the Baku State University 
(www.ali-nabiyev.narod.ru). 
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QUICK-GROWING TREE SPECIES IN THE 
ASTANA CITY GREEN ZONE 

D. Sarsekova, Doctor of Agricultural Science, Full Professor 
Kazakh State Agrotechnical University named after S. Seyfullin, 
Kazakhstan 

The author considers the issues of the development of quick- 
growing tree species in the green belt of the city of Astana. This study 
is aimed at representatives of the Salicaceae family grown in the 
“Batis”, “Astana” and “Kyzylzhar” forestries. In the green zone of the 
city of Astana among the quick-growing tree species good growth rate 
and development are observed in the Kazakh poplar, hybrid poplar 
and white willow. These are recommended for using in landscaping 
purposes. 

Keywords: quick-growing species, poplar, green belt, forest crops. 
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BBICTPOPACTyiltHE /tPEBECHBIE 
nOPOflbl B 3EJIEHOH 30HE r. ACTAHA 

CapceKOBa q-p c.-x. HayK, npoij). 

Ka3axcKHH arpoTexHiiaecKHH ymiBepcHTeT hm. C. CeftijiyaaHHa, 
Ka3axcTaH 

B CTaTte paccMaTpHBaioTca Bonpocbi no libipaimnsaHHio 6 mct- 
popacTymnx /ipeueciibrx nopoq b icjtcuon 30 He r.AcTaHa. OobCKia- 
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n «Kbi 3 bin>KapcKoe». B 3 e:icnon 30 He r.AcTaHbi H 3 6 bicTpopacTymnx 
ApeBecHbix nopoa xoponmn pocT n pa 3 BHTiie [ia 6 :no;(aiorca y Tonojia 
Ka 3 axcTaHCKoro, Tonoab i HOpn.pioro 11 hbbi 6 c: ion, KOTopbie pexo- 
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yqacTHHK K()[I(|)Cpeill[HM. 

I [ai[Mona:ibiio[o nepBeHCTBa no HaynHon aiia.iMTHKC, 
OTKpbiToro EBponeiicKO-A3HaTCKoro nepBeHCTBa no nay'nioii aHajiHTHKe 
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B CB5I3H C yBejIHHeHHCM oBbeMOB 
jiecoKyjibTypHbix h 03eaeHHTeabHbix 
pa6oT b 3eJieHoit h npuropo^HOH 30He 
hoboh CToanqbi Ka3axcTaHa r. AcTaHbi 
B03HHKaeT ocTpaa noTpe6HOCTb b noca- 
flOHHOM MaTepnaae m BbicTpopacTyiqHX 
qpeBecHbix h KycTapHHKOBbix nopoq. 
B 3ejieHOH 30He r. AcTaHbi npoH3Boqc- 
tbom nocaqoHHbix MaTepiianoB 3aHHMa- 
KJTCa JieCHOH nHTOMHHK «Ak KaHbIH» 
Pm «)Kacbui aftMaK», KOTopwe pacno- 
noaceHbi b CTemtoii 30He, roacHOH noq- 
30HB1 cyxnx THnnaKOBO-KOBblJIbHblX 
CTeneil Ha TeMHO-KaniTaHOBbix noHBax. 
OqHaKO, 3qecb HejjocTaTonHO H3yaeHbi 
pOCT H pa3BHTHC 6wcTpopacTymHX qpe- 
BeCHblX H KycTapHHKOBbix nopoq. 

06beKTaMH HacToaiqux nccaeqoBa- 
hhh aBJianHCb npe^CTaBHTejiH ceMeilc- 
TBa HBOBbie, BbipautHBaeMbie b aecHti- 
necTBax «BaTbic», «AcTaHHHCKoe» h 
«K bi3biJDKapcKoe», 

KjiHMaT r. AcTaHbi pe3KO kohth- 
HeHTajibHbiii, aeTo acapKoe, cyxoe, 3HMa 
xoaoqHaa, npoqoaacHTeabHaa (5-5,5 
Mecaqa), MaaocHeacHaa (ycTOMariBbifi 
CHeacHbiii noKpoB o6pa3yeTca o6biHHO 
b cepeqiiHe Hoa6pa Ha cpoK 130 - 140 
qHeil), b HeKOTopbie roqw cypoBaa. npo- 
qoaacHTeabHOCTb Mopo3Horo nepnoqa - 
245 qHeil, cpeqHaa TeMnepaTypa aHBapa 
-14-18°C, aOcOJHOTHblil MHHHMyM B OT- 
qeabHbie 3hmbi qoxoqHT qo —52°C. 

BnqoBOH cocTaB BbipautHBaeMbix 
qpeBecHbix pacTeHHH H3yaaaH no o6iqe- 
npitHaTbiM MeToqHKaM [1], CHCTeMaTH- 
necKyio npHHaqaeacHOCTb no cnpaBoa- 
HHKaM h onpeqeai-rreaaM [2], 

3aicaaqKa npoBHbix naoiqaqeil, 
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TaKcaqua, qeTaabHaa HHBCHTapH3aqiia 
q xoq pocTa qepeBbeB npoBoqHancb 
qo MeToqHKaM H.n. AHymiHa [3] n 
B.M. BacirabeBa [4], npq otom yaiiTbi- 
Baancb qpocTpaHCTBeHHaa CTpyKTypa 
q 3KoaornnecKHH peaciiM yaacTKOB. 
CTaracTHHecKaa o6pa6oTKa pe3yabTa- 
tob qccjieqoBaHHH, KoppeaaqqoHHbifi h 
perpeccuoHHbiH aHaai«bi qpoBoqHJiqcb 
c Hcqoab30BaHneM KOMnbKrrepHOH npo- 
rpaMMbi HHPnJI, pa3pa6oTaHHoil npo- 
(JieccopoM A.H. MeqBeqeBbiM. nptiacn- 
BaeMOCTb Ha yaacTKe onpeqeaaaacb [5] 
no (jiopMyae: 


n = 


>k +2 c 


xioo, 


me n - npoqeHT npiiaaiBaeMOCTH; 
>K - HHCJIO aCHBbIX pacTeHHH, iut.; 
C - HHCJIO COMHHTeabHbIX pacTeHHH, 
hit.; H - aircao nocaqoHHbix MecT, hit. 
npHacHBaeMOCTb onpeqeaaeTca c toh- 
hoctbio ±5%. 

TeppHTopua aecHHnecTBa «BaTbic» 
pacnoaoaceHa b CTenHoii 30He, b noq30- 
He cyxHX THnnaKOBO-KOBbmbHbix CTe- 
neil. JlecHbie KyabTypu co3qaHbi mec- 
TiipaqHbiMH KyancaMH, mnpuHa icyanc - 
24 m, MeacKyjiiicHbix npocTpaHCTB - 
10 m, MeacqypaqHH -4 m. CxeMa 
CMeiqeHHa II-T-T-T-T-II. PaccToaHHe 
Meacqy nocaqonHbiMH MecTaMH b paqy: 
maBHoil nopoqw - 1,5 m., conyTCTByio- 
iqeil nopoqw — 1,0 m. KoaimecTBO no- 
caqoHHoro MaTepnaaa Ha 1 ra: Tonoaa 
-1110 iht., HBbi 6eaoil - 556 iht. (kb 37, 
2B, naoiqaqbio 45,4 ra). nocaqKa 6bma 
npoH3BeqeHa b 2010 roqy oqHoaeTHHMH 


yKopeHeHHbiMH nepeHKaMH. ArpoTex- 
HHnecKHe yxoqbi saKJnonaaHCb b qBy- 
KpaTHoii KyabTHBaqiiH b Meacqypaqbax 
h 3aKpaeK, b qBa nepBbix roqa npoBoqH- 
ancb noaHBbi. 

Bbian HCCJieqoBaHbi BHOMeTpHnec- 
Kire noKa3aTeaH BbimeyKa3aHHbix nopoq 
(Ta6a. 1). 

KaK BirqHO H3 TaBanqw 1 naTiraeT- 
Hire Tonojia qocTHraioT bbicotbi - 3,09 m, 
qnaMeTpa 2,54 cm, HBa 6eaaa cooTBeTCT- 
BeHHO - 2,18 M H 1,70 CM. IHlipiffla 
KpoHbi y HBbi Beaoil Boabine, neM y to- 
noaa Beaoro Ha 0,10 m. 

TaK ace 6 bmh nccaeqoBaHbi nocaq- 
kh Tonoaa ruBpHqHoro b qaHHOM aec- 
HirnecTBe (KBapTaa 54, Bbiqea JVq5 - Ha 
naoiqaqn 43,7 ra). Tnn aecHbix Kyab- 
Typ h mnpiiHa Kyanc Taicace KaK h b 
37 KBapTaae, MeacKyancHbie npocTpaHC- 
TBa - 12 m, MeacqypaqHH -4 m. CxeMa 
CMeiqeHHa CM-Tr-Tr-Tr-Tr-PI 4 - raaB- 
Haa nopoqa + conyTCTByioiqaa + Kyc- 
TapHHK. PaccToaHHe Meacqy nocaqoa- 
HbiMH MecTaMH b paqy: raaBHoil nopoqbi 
- 1,5 m, conyTCTByioiqeH nopoqw -1 m. 
TycTOTa nocaqKH - 2500 niT./ra. Bcero 
6wao nocaaceHO 20278 nrryK yKopeHeH- 
hbix aepeHKOB. nocaqKa 6waa npoH3Be- 
qeHa BecHoir 2008 roqa. B TeaeHHe Be- 
reTaqHOHHoro nepHoqa 6waa npoBeqeHa 
HHBeHTapH3aqira, Beaca nocToaHHbiir 
MOHHTOpHHr 3a pOCTOM H COCTOaHHeM 
Tonoaa rH6pHqHoro. no pe3yabTaTaM 
HHBCHTapH3aqHH coxpaHHOCTb Tonoaa 
rqBpHqHoro cocTaBiraa 74%. 

npoBoquaHCb 3aMepw 6HOMeT- 
prwecKHX noKa3aTeaeil qpeBecHbix 
pacTeHHH: BbicoTa, TeKynqiH npHpocT 
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Ta6ji. 1 


Pe 3 yjibTaTbi 3 aMepoB OHOMeipiiHecKiix noKa 3 aTejieii b 2014 rosy 


HaHMeHOBaHHe 
nopo a 

Bo3pacT 

CTaTHCTHHeCKHe 

noKa3aTejiH 

CpeqHiie OnoMeTpHnecKHe noKa3aTejiH 

BBICOTa, M 

OTaMeTp, cm 

XlHaMeTp KpOHBI, M 

Tonojib 6ejibiti 

5 

x ± m 

3,09±0,02 

2,54±0,04 

1,13±0,02 

§ 

0,239 

0,261 

0,193 

V,% 

7,9 

10,2 

18 

P,% 

0,6 

1,6 

1,8 

IlBa 6eaaa 

5 

x ± m 

2,18±0,03 

1,70±0,04 

1,23± 0,02 

5 

0,333 

0,362 

0,158 

V,% 

14,9 

21 

12,8 

P,% 

1,4 

2,4 

1,6 


b BbicoTy, puaMeTp Ha BbicoTe rpy- 
Pll H y KOpHeBOH HieHKH, ^HaMeTp 
KpoHBi BflOJib paqa h nonepeK paqa. 
Pe3yabTaTbi riccaeflOBaHiiiT npHBeqeHbi 
b Ta6a. 2. 

KaK bh^ho H3 flaHHbix Ta6a. 2, cpeq- 
Haa BbicoTa Tonoaa niOpHqHoro cocTa- 
BHJia 4,03 m, piiaMerp Ha BbicoTe rpypn 
- 3,94 cm h ^HaMeTp y KOpHeBOH meH- 
kh cocTaBHJi 4,14 cm. ITo pe3yjibTaTaM 


HHBeHTapH3aqHH coxpaHHOCTb Tonoaa 
rn6pHqHoro cocTaBHJia 71%. 

Tonoab Ka3axcTaHCKHH h TonoJib 
raOpHqHbiH b B03pacTe 4 aeT Ha yc- 
jiobho aeconpHroqHbix noHBax, Bbica- 
aceHHbie b MeacKyancHwe npocTpaHCTBa 
HIIipHHOH 22 M COXpaHHJIHCb OT 71,4 
po 58,5%. IloKa3aTejiH cpeqHeS bbi- 
cotbi TonojieH b neTbipexaeTHeM B03- 
pacTe cooTBeTCTBeHHo: 1,58 h 1,34 cm 


(Ta6a. 3). 

ConyTCTByromeH nopoqoS b cxe- 
Me nocaqKH aBJiaeTca HBa 6eaaa, koto- 
paa noKa3ajia BbicoKyio coxpaHHOCTb 
- 97,8%. OqHaKO noKa3aTeJib cpeqHefi 
BbicoTbi HBa 6eJioii hidkc no cpaBHeHHio 
CO CMOpO^HHOH 30JI0THCT0H Ha - 5,1 CM. 
Huacc npiiBeqeHa qHHaMHKa npnacHBae- 
mocth onwTHbix KyjibTyp neTbipexjieT- 
Hero B03pacTa (Ta6ji. 4). 

Ta6ji. 2 


r>nii\iei pn i iccK'ni‘ noKa3aTejiH ioiiojih i iifipiTiHoro 


HaHMeHOBaHHe 

nopoflBi 

CTaTHCTHHeCKHe 

noKa3aTejiH 

CpeqHHe 6HOMeTpnnecKHe noKa3aTeJiH 

BBICOTa, M 

anaMeTp, cm 

anaMeTp y KOpHeBOH 
meiiKH, cm 

XlHaMeTp KpOHBI, CM 

B^onb p*ma 

nonepeK p*ma 

Tonojib 

m6pHJIHbIH 

x ± m 

4,03±3,1 

3,94±0,09 

4,14±0,1 

123,6±7,0 

143,6±7,0 

5 

9,4 

0,09 

0,1 

8,5 

8,6 

V,% 

7,4 

7,9 

7,9 

20,2 

20,8 

P,% 

2,3 

72,5 

7,9 

2,8 

3,0 


Taflji. 3 


BHOMeTpHHecKne noKa3aTejiH Mei bipex.iemii x KyjibTyp no coctohhhio Ha oceHb 2014 io,iy 


llopoqa 

CoxpaHHOCTb, % 

IloKa3aTeJiH pocTa, cm 

BBICOTa 

npnpocT 

npOTHaceHHOCTB KpOHBI 

B^OJIB pa^a 

nonepeK pa^a 

Tonoab Ka3axcTaHCKiiii 

71,3 

158,2±8,0 

41,8±3,5 

113,6±7,0 

123,6±7,2 

Tonoab THOpH^HbiH 

58,5 

134,2±8,0 

38,8±3,5 

96,6±6,0 

103,6±7,1 

CMopoqHHa 3oaoTHCTaa 

65,2 

60,2±2,2 

- 

45,4±1,8 

49,6±2,1 

HBa 6eJioH 

97,8 

55,1±2,6 

- 

37,2±2,4 

40,4±2,5 


Ta6ji. 4 


. ImiaxiMKa coxpaHHOCTH onbirabix KyjibTyp HeTbipexjieTHero B03pacTa 


JV° n/n 

/IpeBecHaa nopoqa 

FlpHacHBaeMOCTb no roqaM, % 

2012 

2013 

2014 

1 

Tonojib Ka3axcTaHCKHH 

86,6 

74,0 

71,4 

2 

TonOJIb THOpH^HblH 

84,4 

76,2 

58,5 
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KaK Bnqno H3 Ta6jiHqw 4 Tononb 
Ka3axcTaHCKHH no cpaBHeHino c Tono- 
neM rndpqqnbiM noKa3aqa 3 a 3 roqa bbi- 
coKyio coxpaHHOCTb - 7 1 ,4%. 

npoBeqennbie noHBennbie uccne- 
qoBanqq TeppnTopnn noKa3ajin, hto 
nouBbi xapaKTepn3yioTca rqeqoqnoq 
peaKqnen cpeqw, neKOTopwe rnySqqbi 
HMeioT cqjibnyio nieqoqnyio peaKqqio, 
xoTa qqrqe npqcyTCTBHe coqw ne 06 - 
napyaceno. XapaKTepno OTnocMTeabno 
BbicoKoe coqepacanne ryMyca b Bepxneil 
nacTn noHBeqnoq Maccw, qqTepBaji ko- 
qedanna cocTaBJiaeT ot 3,68 qo 3,92%. 
MaKcnMajibnoe coqepacanne Kapdona- 
tob naxoqHTca b BepxneM 0-10 cm caoe, 
a B HH5KHHX ropH30BTax C IUiyGHHOH co- 
qepacanne C0 2 KapdonaTOB nocTencnno 
yMenbmaeTca. 

Pe3yjibTaTbi aqajiH30B Boqqoq bbi- 
TaacKn noKa3ajiq cqadyio CTenenb 3aco- 
jieqqa, KoqqnecTBO cyxoro ocTaTKa co- 
CTaBJiaeT 0,47%. 

ITo rpaqyjioMeTpqqecKOMy cocTaBy 
0-20 cm caoq cpeqnecyrqqqqcTbie. 
TaraiM o6pa30M, na noHBax 3eqenon 
30bbi r. AcTanw Moacno npoBoqnTb 
03eJieqqTejibBbie n qpyrne Bqqu pa- 
6 ot peKpeaqqoqqoro nanpaBJieqqa na 
c[>one BereTaqeoqqoro nojiHBa H3 
OwcTpopacTyoiHX qpeBecnwx q Kyc- 
TapqqKOBbix nopoq, TaKHX KaK to- 
nojib Ka3axcTaHCKHH, Tononb ni6- 
pqqHbiH q qBa 6eaaa, noKa3aBmqx 
OTBOcqTejibno xopomqq pocT q 
pa3BHTqe. 


References: 

1. N.V. Lebedeva (i dr.). Geografija i 
monitoring bioraznoobrazija [Geography 
and monitoring of biodiversity], 

- Moskva., izdatel’stvo Nauchnogo 
i uchebno-metodicheskogo centra 
[Publishing house of the Scientific and 
educational-methodical centre], 2002. 

- 432 p. 

2. Andronov N.M. Opredelitel’ 
drevesnyh rastenij po list’jam 
[Determinant of wood plants by leaves], 

- 19 p. 

3. Anuchin N.P Lesnaja taksacija: 
Uchebnik dlja VUZov [Forest valuation: 
The textbook for Higher Education 
Institutions] N.P. Anuchin. - Moskva., 
Lesnaja promyshlennost’ [Forest 
industry], 1983. - 552 p. 

4. Vasil’ev, V.M. Lesoparkovoe 
hozjajstvo [Aesthetic forestry]., 
V.M. Vasil’ev - Moskva., Izdatel’stvo 
ministerstva kommunal’nogo hozjajstva 
RSFSR [ Publishing house of the ministry 
of municipal services of RSFSR], 1952. 

- 179 p. 

5. Danchenko M.A., Kabanova S.A. 
K razrabotke tehnologii fonnirovanija 
lanshaftov i lesonasazhdenii na territorii 
zelenoj zony gorodov (na primere 
g.Astana) [On the development of 
the landscape forming technology 
and afforestation in the territory of a 
green zone of the cities (on the city of 
Astana example)], vestnik Tomskogo 


gosudarstvennogo universiteta [Bulletin 
of Tomsk state university], No. 354. - 

181 p. 

JlHTepaTypa: 

1. H.B. JledeqeBa (q qp.). Teorpa- 
(|)mi q MoqqTopqqr 6nopa3noo6pa- 
3na- MocKBa., q3qaTeqbCTBO Haynnoro 
q yqe6no-MeToqqHecKoro qeuTpa, 2002. 
-432 c. 

2. AnqpoqoB H.M. OnpeqeqqTeqb 
qpeBecBbix pacTenqq no qqcTbaM. - 19 c. 

3. Anyqqq H.n. Jlecnaa TaKcaqna: 
yue6qqK qq a BY3ob H.n. Anyqqq. 

- MocKBa., Jlecnaa npoMbinmennocTb, 
1983. -552 c. 

4. BacnqueB, B.M. JleconapKOBoe 
xo3ancTBO B.M. BacnqueB - MocKBa., 
H3qaTequcTBO MqqqcTepcTBa KOMMy- 
naqbnoro xo3ancTBa PC<I>CP, 1952. - 
179 c. 

5. .ZJanHenKO M.A., Ka6anoBa C.A. 
K pa3pa6oTKe Texnoqorqq <j>opMnpoBa- 
nna qanma(])TOB n qeconaca>Kqeqqq na 
TeppnTopqq 3eqenon 30bbi ropoqoB (na 
npqMepe r.AcTana). BecTnnK Tomckoto 
rocyqapcTBennoro ymraepcnTeTa, JV 2 354. 

- 181 c. 

Information about author: 

Dani Sarsekova - Doctor of 
Agricultural science, Full Professor, 
Kazakh State Agrotechnical University 
named after S. Seyfullin; address: 
Kazakhstan, Astana city; e-mail: 
dani999@mail.ru 



ML 

L n 1 

\ V 


Idea by - B.Zhytnigor 
Illustrator - Y.Simonov 


International Academy / 


of Science and Higher Education 


24 


INNOVATIVE METHODS 
OF PUBLIC ADMINISTRATION 
FORMATION IN THE REPUBLIC 
OF KAZAKHSTAN 

M. Suyunchaliyeva, Postgraduate Student 
A1 -Farabi Kazakh National University, 

Kazakhstan 

Relevance of this direction is in focusing on the solution of issues, 
without exaggeration crucial for further development of the state. 
It is quite clear that lately some steps in innovative development of 
the country have been noticed in Kazakhstan. 
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irraa nocjiaHiie npe3HqeHTa PK 
ot 11 HoaOpa 2014 roqa neTKO 
BHflmiib CHTyaqmo b CTpaHe, KaKite 
HMeHHO npuHaTbi rocyqapcTBeHHbie 
nporpaMMbi qua qaabHeitmero pa3Bii- 
raa. F[pe3HqeHT PecnySjiHKH Ka3axcTaH 
H.A. Ha3ap6aeB b CBoeM nocjiaHHH Ha- 
poqy oTMeTHJi, hto oco6oe BHtiMaHite 
xoTea 6bi yztejiHTb rocyqapcTBeHHOMy 
ceKTopy, a hmchho npiiMCHeHHio hobbix 
MeToqoB KOHTpoaa h ynpaBJieHHa. 

AKTyajibHOCTb qaHHoro HanpaBJie- 
Hua 3aKJiioHaeTca b HaqejteHHOCTH Ha 
pemeHHe 6e3 npeyBejiHHeHHa cyqb6o- 
hochbix qjta HajibHeiimero pa3BHTiia ro- 
cyqapcTBa BonpocoB. BnojtHe noHaTHO, 
hto b Ka3axcTaHe 3 a nocjteqHee BpeMa 
3aMeTHbi HeKOTopwe marn b HHHOBaqri- 
OHHOM pa3BHTHH CTpaHbl. 

B H3CTH0CTH 3TO o6yCJIOBJieHO II 
peajiH3aqHeH qejioro paqa qoKyMeHTOB : 
CTpaTenia HHqycTpHajibHO-HHHOBaHii- 
ohhoto pa3BHTiia PK Ha 2003-2015 rr., 
PIporpaMMa no pa3BHTHio itHHOBaqiifi 11 
COJteHCTBHK) TeXHOJIOTHHeCKOH MOJtep- 

HH33HHH b PK Ha 2010-2014 rr., Plpo- 
rpaMMa no (jiopMiipoBaHHio h pa3BHTiito 
HaqHOHajIbHOH HHHOBaqHOHHOH CHCTe- 
mw, o rocyqapcTBeHHOH nojmepacKe hh- 
HOBaqHOHHOH qeaTejtbHOCTH, npaBHJia 
(JiopMHpoBaHHa h aKKpejtHTaHiiii cnemi- 
ajIH3HpOBaHHbIX Cy6beKTOB HHHOBaHH- 
ohhoh qeaTejibHOCTH, O co3qaHHH cne- 
HIiajtbHOH SKOHOMHHeCKOH 30HBI «PlapK 
HH(j)OpMaHHOHHbIX TeXHOJIOrHH» H Jtp. 

IlHHOBaqHH b JH 060 H CTpaHe, Hama 
- He HCKJHOHCHHe, peajtH3yioTca b paM- 


Kax CJIOaCHOH HHHaMHHeCKOH CHCTeMbI, 
3(j)(j)eKTHBHOCTb KOTOpOH 33BHCHT KaK 
ot HcnoJib30BaHiia BHyTpeHHHX Mexa- 
HH3MOB, TaK II OT B3aHMOJteHCTBHa C 
BHemHen cpeqoH. 

B HacToaiqee BpeMa b PK 6ojibine 
HccjieqoBaHbi 11 3ajteHCTByioTca Tpn Ha- 
npaBJieHiia BHenpeHiia IiHHOBaHHii: 

- rocceKTop okohomhkh (nocpeq- 
HiiK Meacqy oOiqecTBOM h ero noTpeOn- 
TejiaMH, h HayKoii BbicTynaeT rocyqap- 
ctbo); 

- C 0103 HayKH 11 KpynHoro 6H3Heca; 

- C03JtaHHe MajIbIX HHHOBaHHOHHbIX 
(jmpM, HaqeJieHHbix Ha noncK CBeacnx 
Hjteii, hx oqeHKy h peajiH3aHHio. [1] 

Plo HToraM OTHeTa o rjioOajibHoii 
KOHKypeHTOCnOCo6HOCTH BceMHpHoro 
SKOHOMHHecKoro (jiopyMa 2012-2013 
rr., Ka3axcTaH 3aHHMaeT 51 MecTO cpe- 
JtH 144 CTpaH MHpa, HTO Bblllie n03HHHH 
npejtbijtyiHero roqa Ha 21 nyHKT. yayH- 
meHHe peiiTHHra o6i>acHaeTca, maBHbiM 
o6pa30M, MaKpOSKOHOMHHeCKOH CTa- 
6iuibHOCTbio h nporpeccoM b oOjiacTH 
TexHOJioriiHecKOH totobhocth. B to ace 
BpeMa, no ypoBHio pa3BHTHa IiHHOBaHHii 
Ka3axcTaH 3aHHMaeT 103 MecTO, hto 
aBJiaeTca ocHOBaHiieM qua coBepmeHC- 
TBOBaHira rocyqapcTBeHHoii hojihthkh h 
HaqHOHajibHbix npnopHTeTOB. 

B pe3yjibTaTe chctcmhhx yciuinii co 
CTopoHbi rocyqapcTBa HHHOBaqHH Sbijih 
onpeqeJieHbi b KanecTBe CTpaTernnecKH 
BaacHoro HanpaBJieHiia pa3BHTiia Pec- 
ny6jiHKH Ka3axcTaH. nepBOHanajibHO 
Bonpocw HHHOBaqHOHHoro pa3BHTiia 


HamjiH OTpaaceHHe b CTpaTernnecKOM 
njiaHe no 2010 roqa, 3aTeM b CTpaTenm 
HHJtyCTpHajIbHO-HHHOBaHHOHHOrO pa3- 
BHTiia Ha 2003-2015 roqbi, nporpaMMe 

no (JlOpMHpOBaHHK) II pa3BHTHK3 Haqu- 
OHajIbHOH HHHOBaqHOHHOH CHCTeMbI 
PecnyOjiHKH Ka3axcTaH na 2005-2015 
roqbi. npaBOBoe peryanpoBaHiie hhho- 
BaqHOHHOH qeaTejibHOCTH Owjio 3ajio- 
aceHO c npiiHaTHCM b 2006 roqy 3aKOHa 
«0 rocyztapcTBeHHOii noxmepacKe hhho- 
BaqHOHHOH qeaTejibHOCTH». 

Hobbih HMnyjibc qua pa3BHTiia hh- 
HOBaqHH 6bui qaH c HanaaoM peajiH3a- 
HHH rocyztapcTBeHHOii nporpaMMbi no 
(JlOpCHpOBaHHOMy HHJtyCTpiiajIbHO-HH- 
HOBaHHOHHOMy pa3BHTHK3 PecnySjiHKH 
Ka3axcTaH Ha 2010-2014 ronw, yTBepac- 
qeHHOH YKa30M npe3HqeHTa Pecny6- 
jihkh Ka3axcTaH ot 19 MapTa 2010 roqa 
JYa 958 (qajiee - rnOIIHP Ha 2010-2014 
roqbi). Bbuiii npHHaTbi OTpacaeBaa 
nporpaMMa no pa3BHTiiio IiHHOBaHHii h 
coqeHCTBHio TexHOJiorHHecKOH Moqep- 
HH33HHH Ha 2010-2014 rojtw, MeacoT- 
pacaeBOH njiaH HayHHO-TexHOJioniHec- 
Koro pa3BHTiia CTpaHbl no 2020 roqa. 
Mepw CTHMyjiHpoBaHiia IiHHOBaHHii 
6biJin 3aKpenjieHbi b 3aKOHe «0 rocy- 
qapcTBeHHOH nonnepacKe HHjtycTpiiajib- 
HO-IIHHOBaHHOHHOH JjeaTejIbHOCTH», B 
15 conyTCTByioiHHX 3aKOHax h 35 noq- 
33KOHHbIX aKTaX. 

PeajiH30BaHbi pecjiopMbi b HayHHoii 
cijiepe. JpHHaHCHpoBaHHe HayKH b 2012 
roqy yqBoeHO (47 MJipq.TeHre) h qo- 
cthtjio 0,22% k BajioBOMy BHyTpeHHeMy 
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npoqyKTy. BBeqeHbi HOBbie MexaHH3MBi 
<}>MHaHCHpoBaHMfl: 6a30Boe, nporpaM- 
MHO-qeneBoe h rpaHTOBoe. KpoMe Toro, 
(})HHaHCHpoBaHHe HayHHbix nccqeqoBa- 
hhh BbiBeqeHO H3-noq qeilcTBHa 3aico- 
HoqaTeJiBCTBa o rocyqapcTBeHHbix 3 a- 
Kymcax. B 2015 roqy 6bui ocymecTBJieH 
ot6op 10 KjnoHeBbix HHHOBaqHOHHbix 
qpoeKTOB, KOTopwe cyiqecTBeHHO noBbi- 
chjih Ka3axcTaqcKyio qqqoBaqqoqqyio 
cocTaBJiaioqiyK) h CTanq KaTaqH3aTopa- 
mh qqa perqoqajibqwx h qaqqoqajibqwx 
HHHOBaTOpOB . 

A yace k 2016-2017 roqaM qa Tep- 
pqTopqq cqcqqajibqoil SKOHOMHHecKoil 
3oqu «IIapK qqqoBaqqoqqbix TexHO- 
jiorqq» 6yqyT co3qaHbi qaOopaTopqq 
qayqqwx uccqeqoBaHHH h pa3pa6oTOK b 
oOnacTq «3ejieqwx» Texqonorqq. 

EyqeT 3aBepmeqo CTpoqTenbCTBO 
jibroTqoro aaiqba qqa aynmux H3o6pe- 
TaTeneil h qqqoBaTopoB cneHiiaqbHOH 
3KoqoMqqecKoq 30Hbi «napK HHHOBa- 
qqoqqwx TexHoqornq». npqBJieneqqbie 
npaMbie qqocTpaqqwe qqBecTqqqq b 
cqeqqajibqyio SKOHOMiinecKyio 3oqy 
«napK qqqoBaqqoqqbix Texqonorqq» 
cocTaBaT qe Meqee 250-350 MJiq. qonna- 
poB CLUA. 

EyqeT BbicTpoeqa 3<}><}>eKTHBHaa 
cqcTeMa TexHiinecKoro peryqqpoBaHiia 
q CTaqqapTOB, qaqpaBJieqqaa qa CTHMy- 
nqpoBaqqc qqqoBaqqq. 

IlqcTqTyT MqpoBoil qporqocTqKq 
6yqeT coTpyqHHHaTb c 12 qpyriiMH «M03- 
roBbiMq qeqTpaMq» qo BceMy Mqpy. 

I lToro b qenoM qua Ka3axcTaqa 6y- 
qyr qojiyneqbi BiiqiiMbie pe3yabTaTbi 
q qpq3qaqqe, hto qarne rocyqapcTBO 
npn6qqacaeTca k Toqy-40 rpyqq CTpaq 
c 3kohommkoh qqqoBaqqoqqoro Tqqa b 
DioOajibqoM qqqeKce KOHKypeHTOcno- 
co6hocth BceMqpqoro SKOHOMiinecKoro 
(JiopyMa. (cm. Ta6a. 1): 

Ilcxoqa q3 qaHHbix Ta6jiqqw, qqa 
qqqoBaqqoqqoii nacTH skohommkm Bon- 
poc ocoOoil Ba>KqocTq - onpeqeqiiTb 
B3aqMOCBa3n Mea<qy qBHacyiHHMH cqjia- 
Mq q qocTapaTbca BbiaBiiTb qecKOJibKO 
cqeqapqeB c qeKOTopwM ypoBqeM yBe- 
peqqocTq q BepoaTqocTq. 

ITpqopqTeTbi qayqqwx nccqeqoBa- 
qqq onpeqeqaioTca Bbicineil qayqqo- 
TexqqnecKoq KOMqccqeil. Co3qaqw qa- 
qqoqaabqbic qayqqwe cobctbi, b cocTaB 
KOTopwx BxoqaT yneHbie, npeqcTaBHTe- 
qq 6q3qeca q 3apy6eacHbie SKcnepTbi. 
3qaqqTejibqbiM (JiaieropoM aBJiaeTca 
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20-KpaTqoe yBeqqHeHHe qqocTpaqqwx 
hhbccthhhh b TexHoaornnecKHe qqqo- 
Baqqq - c 2,1 qo 40 Mqpq. Teqre, qoqa 
KOTopwx Teqepb cocTaBqaeT 20%. 
IlpqMepqo qa TpeTb Bbipoc o6i.eM bw- 
qycKaeMoil qqqoBaqqoqqoii qpoqyKqqq 
- c 142,1 qo 235,9 Mqpq. Teqre. 

B Ka3axcTaqe qoxa npeoOqaqaeT <J>q- 
qaqcqpoBaqqe HIIOKP q3 rocyqapc- 
TBeqqoro OioqaceTa. OneHb BaacHO, hto 
oho ecTb, ho ero HeqocTaTOHHO. Pfl a 
nocToaHHoro (JiopcHpoBaHHoro BHeqpe- 
Hqa bhcokhx no OTqane HHHOBaqqq, 6e3 
Hero cqoacHO paccHHTbiBaTb Ha Bxoacqe- 
Hqe b pa3paq 30 HanOoqee pa3BHTbix ro- 
cyqapcTB Mqpa k 2050 roqy, HeoOxoqq- 
mbi MexaHH3Mbi noqqepacaHiia bbicokoh 
aKTHBHOCTH M BbICOKHX TeMnOB pOCTa 
npoqyKTHBHOCTH HHHOBaqqoHHOH qe- 
aTeabHocTH. 

,H,aqbHeHmee pa3BHTHe HHHOBaqq- 
OHHoil qeaTeqbHOCTH b Pecny6qqKe Ka- 
3axcTaH KOHqenTyaqbHO npeqnoqaraeT 
ee coBepineHCTBOBaHqe b paMKax coot- 
BeTCTBqa pemeHHK) npaKTHHecKHX 3aqan 
no BbinoqHeHHio yKa3aHHoil CTpaTerqq. 
B CTpaHe qoqacHbi c peryqapHOCTbio 
B03HHKaTb HOBbie OTpaCHH 3KOHOMHKH, 
OTBenaioiqHe noMHMO nponero ypoBHio 
TpeTbeil HHqycTpqaqbHOH peBoqioqHH. 

PaccMaTpnBaa TeMy ocoOeHHOCTeil 
npuMeHeHiia HHHOBaqHOHHbix MeToqoB 
b (JiopMqpoBaHHH rocyqapcTBeHHoro yn- 
paBqeHna CTpaHoil, Haqo noqnepKHyTb, 
hto OHa HyacqaeTca b cooTBeTCTByroiqeq 
HHBecTHqqoHHoq qeaTeqbHOCTH, 6e3 
KOTopoil nqaHbi q CTpaTerqq no hhho- 
BaqqoHHOMy pa3BHTHio ocTaHyTca He 
BbinoqHeHHbiMH. 3tot momcht ecTec- 
TBeHHO Harneq OTpaaceHiie b nporpaM- 
mhom qoicyMeHTe, c KOTopbiM BbicTynqq 
pyKOBoqnTeqb CTpaHbi. 

ycqqqa rocyqapcTBa q Bcex ynac- 
TByioiqqx b qHHOBaqqoHHoq qeaTeqb- 
HOCTq CTopoH qoqacHbi b oxBaTbiBaeMbiil 
HOBoil CTpaTerqeil nepqoq npqBecTq k 
yBeqqneHqio b 5 pa3 npoH3BoqHTeqb- 
HOCTq Tpyqa, k yBeqqneHqio qoqq He- 
cbipbeBoro ceKTopa b SKcnopTe CTpaHbi 
qo 70%, k noqHOMy nepexoqy ceqbCKo- 
xo3ailcTBeHHoro npoq3BoqcTBa Ha hh- 
qycTpnaqbHbie peqbcw. nepeHHcqeHHbie 
noKa3aTeqq He OTpaacaioT Been KapTHHbi 
KoqqHecTBeHHO-KaHecTBeHHbix H3Me- 
HCHqq, KOTopwe qoqacHbi npoH30HTH b 
3KOHOMHKe Ka3axcTaHa nocpeqcTBOM 
ycqqeHHa HHHOBaqqoHHOH qeaTeqb- 
HOCTH. Ho yace sth noKa3aTeqq qeMOHC- 


TpqpyioT MacniTa6 paOoTbi, KOTopyio 
qoqacHO 6yqeT npoBoqHTb coo6iqecTBO 
HHHOBaTOpOB Haineil CTpaHbi, peaqq- 
3ya MHoroHHcqeHHbie npoeKTbi Ha Bcex 
CTaqnax HHHOBaqqoHHoro npoqecca - 
ot 3apoacqeHHa q npopaOoTKH qqeii qo 
BHeqpeHHa HHHOBaqqq b npoH3BoqcTBO 
q qpyrne acq3HeHHO BaacHbie c<}>epbi. 

OcHOBHbIM paOoHHM qOKyMeHTOM B 
oOqacTH HHHOBaqqoHHOH qeaTeqbHOC- 
TH b PK ceroqHa aBqaeTca Tocyqapc- 
TBeHHaa nporpaMMa (JiopcqpoBaHHoro 
HHqycTpqaqbHO-HHHOBaqHOHHoro pa3- 
BHTHa (ITKDHHP) Ha 2010-2014 roqw, 
aBqaioiqaaca nacTbio CTpaTerqq pa3BH- 
THa 2020 roqa, KOTopaa 6wqa yTBepac- 
qeHa b 2010 roqy h oxBaTbiBaeT nepqoq 
b 10 qeT. 3Ta CTpaTerna pa3BHTHa qo 
2020 roqa Taicsce BionoHaeT b ce6a q 
nporpaMMbi pa3BHTqa 3qpaBooxpaHe- 
Hua, o6pa30BaHHa, a3WKOB q qpyrne. 
rnOIIIIP coqepacHT 13 OTpacqeBbix q 
10 (jjyHKqqoHaqbHbix nporpaMM. B ee 
ocHOBe qeacaT cyiqecTByioiqHe nqaHbi 
no pa3BHTHio CTpaHbi, q OHa BKqioHaeT b 
ce6a pernoHaqbHbie q OTpacqeBbie nqa- 
Hbi pa3BHTHa. 

rnUHHP HanpaBqeHa Ha: 

- MoqepHH3aHHio cwpbeBbix OTpac- 
qeil; 

- co3qaHHe ycqoBHil qqa 6yqyiqero 
pocTa; 

- pa3BHTHC TpyqoeMKHX H HOBbIX 
BbicoK03(J)(J)eKTHBHbix OTpacqeil npo- 
MbimqeHHOCTH. 

[ [cjiii BKqioHaioT: 

- pocT BBn Ha 50% b nepqoq Meac- 
qy 2008 q 2020 roqaMH; 

- noBbimeHHe npoH3BoqHTeqbHoc- 
th Tpyqa b o6pa6aTbiBaioiHeH npoMbim- 
qeHHOCTH Ha 50%, a b qpyrnx ceKTopax 
Ha 100%; 

- yBeqqHeHHe SKcnopTa, Ha 40%, 
6e3 yneTa HecJiTH q ra3a; 

- CHqaceHqe 3HeproeMKOCTH BBn 
Ha 10%; 

- yBeqqHeHHe nucqa HHHOBaqqoHHO 
aKTHBHbix npeqnpqaTHH Ha 10%. [2 

rnOHHP BKqioHaeT b ce6a Mexa- 
HH3MW ee peaqH3aqHH Ha pernoHaqbHOM 
ypoBHe, KOTopwe Hamqq OTpaaceHHe b 
^.opoacHOH KapTe 2020 roqa. B coot- 
BeTCTBHH C I I l<[4II IP npoeKT «npOH3- 
BoqHTeqbHOCTb 2020» npeqocTaBqaeT 
B03MoacHO cth qqa qoqrocpoHHoro <J)H- 
HaHcqpoBaHqa apeHqw coBpeMeHHoro 
oOopyqoBaHHa, HHHOBaHHOHHbie rpaH- 
tbi, noqqepacHBaeT HaeM KOHcyqbTaH- 


GISAP 

EARTH AND SPACE SCIENCES 

Ta6ji. 1 


rioKa3aTejiH iiuiioBauiioiinoro paiBiiTiia PK 


HauMCHOBaHne noica3aTeaa 


qo 

qo 

nepBHHHBIH HH^HKaTOp 

2011 

2015 

2020 

KoanaecTBO MeacqyHapoqHO-npH3HaHHbix naTeHTOB (no HapacTaioiqeH, 
no BceMHpHoii opraHH3aqqq HHTeaaeKTyaabHOH co6cTBeHHOCTn) 

15 

35 

100 

Hhcjio KaHqqqaTOB HayK (PhD), 3aqeHCTBOBaHHbix b HayaHbix 
uccjieqoBaHiMX n pa3pa6oTKax h/hjih imnoBaquax 

<5 

15 

50 

KojinnecTBO qy6nHKaqHH Ka3axcTaHCKnx ynenwx b Beqyiqqx penraqroBbix 
HayaHbix acypnanax Mnpa (qo HapacTaioiqeH c 20 1 1 roqa) 

360 

1000 

2000 

noKa3aTeJib peiiTniira KOHKypeHTOcnoco6HOCTH (raoOaabHbiq nnqeicc 
KOHKypeHToeqocoOqocTn BceMnpHoro SKOHOMHaecKoro (jiopyMa), 
(JrnKTop «qqnoBaqnonqoro qoTeHqqajia» (MecTo) 

103 

80 

50 

OGmnii noica3aTeab peHTHHra MnpoBoq KOHKypeHToeqocoOqocTM 
rno6ajibHoro HHqeicca KOHKypeHTOcqoco6HOCTn BceMnpnoro 
3KOHOMHnecKoro (jiopyMa 

51 

48 

40 

MecTo «Ha3ap6aeB yHHBepcHTeTa» b MeacqyHapoqHbix pemunrax 
Bbicmqx yne6nbix 3aBeqeHHH 

- 

- 

100 

,H,oaa qnnoBaqqoqqoM npoqyKqqq b o6iqeM oOteMe BaaoBoro BqyTpeqHero 

npoqyicra (%) 

0,9 % 

1 % 

2,5 % 

,H,oaa qqnoBaqqonnoM npoqyKqqq q ycayr b o6i>eMe rocyqapcTBeHHbix 
3aKyqoK (b %) 

- 

5% 

15% 

,H,OJia pacxoqoB na nayxy k BaaoBOMy BnyTpenneMy npoqyKTy (%) 

0,18% 

1,5% 

2% 

KoanaecTBO BbicoKOTexHoaorqaHbix 3apy6eacnwx KOMqanqq na 
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TOB q JIH yBejlHHCHIM B03M05KHOCTeH 
KOMnaHHH. KjnoHeBaa ponb peaqq3aqqq 
3toh nporpaMMbi npqqaqqencqT Ean- 
Ky pa3BHTHa PecnySnmai Ka3axcTaH 
(flOJirocpoHHoe (jiqqaqcqpoBaqqe), a 
TaioKe HaquoHajibHOMy qqqoBaqqon- 
HOMy (Jionqy (qqqoBaqqoqqbie rpanTbi 
h (jjqqaqcqpoBaqqc neodxoqqMbix skc- 
qepTq3). Ka3axcTancKqq qqcTMTyT pa3- 
Bimm qqqycTpqq aBraeTca oqepaTopoM 
6oJifcqiqqcTBa KOMqoqeqTOB stoM npo- 
rpaMMbi. 

B cooTBeTCTBHH c noqoiKeqqqMq 
rnOIIIIP MqqqcTepcTBO qqqycTpqq 
q qoBbix Texqoaorqq OTBeuaeT 3 a pa3- 
pa6oTKy MeacoTpacneBoro qnaqa nayu- 
qo-TexqojiorqqecKoro pa3BqTqq CTpanw 
qo 2020 roqa. IIpqopqTeTbi, onpeqeqen- 
Hbie b stom qjiaqe, nainqq OTpaacenne b 
Kpirrepi-wx, npiiMenaeMbix qua odecne- 
qeqqa qocTyqa k pa3qqqqbiM Mexaqq3- 
MaM qoqqepacqq (rpaqTbi, KoncaqTqq- 
roBbie ycqyrq, 6q3qec - qqKy6aTopbi). 
TocyqapcTBeqqaa qporpaMMa pa3BqTqa 
qayqq qa 2007-2012 roqw onpeqeJiaeT 
o6iqne qaqpaBaeqqa nayunon qeaTeab- 
qocTH b CTpaqe.[3] 

OcnoBnoq qpoOaeMoq qqqoBaqq- 
oqqoil qoqHTHKH Ka3axcTaqa aBaaeTca 
caaObnl Bqyrpeqqqq cqpoc qa qqqoBa- 
qqq. OTqocHTeabqo hh3khh ypoBeqb 
KoqKypeqqqq q cqeqqaqq3aqqq b Tpa- 
qqqqoqqux ceKTopax qpq qq3Kqx TeM- 
qax TexqqqecKoro qporpecca oOtacqa- 
eT oTcyrcTBqe qqTepeca KOMnaqqq k 


qqqoBaqqaM. B qaaaae qpoqecca nepe- 
xoqa k qqqoBaqqoqqoil SKonoMmce qq- 
qoBaqqoqqaa qoqqTqKa b Ka3axcTaqe 
6wqa cocpeqoTouena qa co3qaqqq pa3- 
qqqqbix qqcTqTyTOB noqqepiKKq qqqo- 
Baqqq (HqcTqTyTOB pa3BqTqa). OqqaKO 
qua noqo>KqTeqbqoq qqqaMqKq pa3Bii- 
Tqa skohommkm qqcTqTyqqoqaqbqoe 
CTpoqTeabCTBO q c(j>OKycqpoBaqqocTb 
qa qpeqaoaceqqq qoqacqw 6 bitb qo- 
qoaqeqw noqqTiiKoq CTqMyqqpoBaqqa 
cqpoca. IIoqqTqKa 3aKyqoK, CTaqqapTbi, 
qaaoroBbie abroTbi q Koopqqqaqqoqqwe 
coraaqieqqa MoryT Obitb qcnoqb30Banbi 
qua qooiqpeqqa cqpoca qa qqqoBaqqq. 
Meacqyqapoqqaa SKonoMquecKaa qq- 
Terpaqqa TaioKe qpeqocTaBaaeT B03- 
MoacqocTq qaa qoBbiineqqa cqpoca qa 
qqqoBaqqq, b tom qqcae b KoqTeKCTe 
KoqKpeTqwx Mencqyqapoqnbix coraaine- 
qqq o coTpyqqquecTBe. TeM qe Menee, 
3Tq Mepbi Bee eiqe qaxoqaTca b 3aaa- 
tohuom cocToaqqq, q pa3BHTqc pbinKa 
qqqoBaqqq aBaaeTca opraqqqqbiM npo- 
qeccoM, KOTopbiii 3aiiMeT oqpeqeaeqqoe 
BpeMa. [4] 
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ENVIRONMENTAL MONITORING OF 
SOILS OF THE SARYARKINSK DISTRICT 
OF THE ASTANA CITY FOR THE WOOD 

USEFULNESS DEGREE ASSESSMENT 

D. Sarsekova, Doctor of Agricultural Science, Full Professor 
Kazakh State Agrotechnical University named after S. Sey fulfill, 
Kazakhstan 

In the article one can find results of the study of aquatic-physical 
and chemical properties of the soil, which have shown that the creation 
of green plantings on saline soils in Astana requires a special approach 
to the water regime regulation and improvement of their fertility. 

Keywords: green plantings, water regime, soil strata, alkaline 
reaction, carbonates. 
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eaeHbie HacaacaeHiia aBaaioTca 
CaMbIM 3(}>(j>eKTHBHbIM (JtaKTOpOM 
yayameHiia ropoacKoii cpeaw o6iiTaHiia 
h caMH CTaHOBaTca acepTBoii SKoaorti- 
necKoro HeOaaronoayaHa. npoOaeMa 
coaepacaHiia 3eaeHbix Hacaacaeffliii b 
AcTaHe CTaHOBHTca ocTpbiM Bonpo- 
com. IIo3TOMy neo6xoaHMo Be^eHne 
3eaeHoro xo3aiicTBa b peaabHO cao- 
actiBimixca smaoriiaecKHX ycaoBiiax. 
Ha yp6aHH3HpoBaHHbix TeppHTopnax 
HHTCHCHBHaa 3acTpoHKa, npoMbim- 
aeimaa aeaTeabHOCTb, BbicoKaa naoT- 
hoctb aBTOTpattcnopTa Ha aoporax cno- 
co6cTByK»T HaKonaeHHio b 6Hoc<}>epe 
pa3aHHHbix noaaioTaHTOB . noaBa aB- 
aaeTca BaacHeiimeii cocTaBaaioiqeii 
SKOCHCTeMbi, nosTOMy HaMH 6wan 
3aaoaceHW Ha TeppHTopim Capwap- 
KHHCKoro pattoHa b pa3aHHHbix aacTax 
noaBeHHbie npiiKomcii. H 3 Kaacaoro 
BbiaeaeHHoro ropH30HTa b noaBeHHOM 
npocfiHae OT6npaan o6pa3qw noaBW, b 
KOTopwx onpeaeaaan MeToaoM BaaoBoe 
coaepacaHHe. 

Pe3yabTaTbi xiiMiiaecKoro aHaaH3a 
noHBeHHbix o6pa3qoB H3 pa3pe3a JNsl, 
npiiBeaeHHbix b Ta6anite 1 noKa3WBaioT, 
hto rpaao3eM xapaKTepH3yeTca hh3khm 
coaepacaHHeM ryMyca (0-10 cm 1,69%) 
HMeeT meaoHHyio peaKituto cpeaw (pH 
8,7-8,42), coaepacaHiie CO, KapOoHa- 
tob yOwBaeT c ray6HHoit nocTeneHHO. 
Ecan b BepxHeM 0-10 cm caoe ero co- 
aepacaHiie cocTaBnao 3,20%, to Ha ray- 
6itHe 50-60 cm CHH3Haocb ao 1,34%. 
B3aHMOCBa3ii aaHHoro noKa3aTeaa c 
rpaHyaoMeTpHaecKHM cocTaBOM noaBW 


He HaOaioaaeTca, TaK KaK b BepxHeit aac- 
th (10-20 cm) coaepacaHiie (j>H3HaecKOH 
raiiHbi cocTaBaaeT 18,44%, HHace 3Toro 
caoa Ha6aioaaeTca He KOTopaa TeHaeH- 
itna yBeanaeHHa (j>H3HaecKOH raiiHbi, 
(19,26%), a Ha ray6iiHe 40-60 cm rpa- 
HyaoMeTpuae CKiiii cocTaB xapaicrepH- 
3yeTca KaK CBa3HO-necaaHbiH (5,71%) 
(Ta6a. 2). 

H 3 3Toro caeayeT , hto BoaHo-cjtH- 
3HaecKiie CBOHCTBa 3Toro KOHTypa Tpe- 
6yeT oco6oro noaxoaa peryaHpoBaHiia 
BoaHoro peacHMa. B aeTHee BpeMa no- 
aiiBa Haao npoBoaHTb aame, MeHbmiiMii 
HopMaMH. II 3tot npneM 6yaeT cnoco6c- 
TBOBaTB paccaoeHHio noaBeHHOH Toa- 
mn, TaK KaK, HaaHHaa c ray6nHW 10 cm 
H a6aioaaeTca 3acoaeHHe, nepexoaamee 
HHace b cpeaHe h cnabH03acoaeHHyio 
KaTeropnio (CoaepacaHiie BoaopacTBO- 
piiMbix coaeii b caoe 10-60 cm mae6- 
aeTca ot 0,40 ao 1,21%). 

KoHTyp noHBbi, xapaKTeprayeMwii 
pa3pe30M N°2 HMeeT 6oaee BwcoKoe co- 
aepacaHHe ryMyca b BepxHeM 0-10 cm 
caoe (3,33%), bhh3 no npoijtHaio ero ko- 
anaecTBO b caoe 30-40 cm CHtiacaeTca ao 
1,72 %, a Ha rayOnne 50-60 cm cocTaB- 
aaeT 1,43%. PeaKqua cpeaw nccaeaye- 
Moii ToamH iqeaoaHaa, MaKCHMaabHWM 
noKa3areaeM (pH 8,35) xapaKTepray- 
eTca BepxHsa aacTb, b HiiacHiix caoax 
Ha6aioaaeTca ee CHiiaceHHe (pH 8,20- 
8,25). AHaaoriiHHaa 3aKOHOMepHOCTb 
Ha6aioaaeTca no coaepacaHHio CO,. 

B cocTaBe BoaHoil BWTaacKH Ha- 
H6oabIHHM KOaHHeCTBOM npHcyTCTByeT 
cyab(}>aT-aHHOH (SO^); H3 KamoHOB 


HaTpHii (Na + ). Tun 3acoaeHiia - cyab- 
(jtaTHWH KaK h npeawaymeM cayaae 
(P-1) BepxHiiii 0-10 cm caoM coaepaciiT 
HeOoabinoe KoanaecTBO coaeM h He ot- 
HOCHTca k 3acoaeHHbiM, nocae yKa3aH- 
hoh ray6iiHbi HaaHHaeTca yBeanaeHHe 
KOHiteHTpaquii BoaopacTBopHMbix co- 
aeS h ao ray6iiHbi 20 cm o6HapyaciiBa- 
eTca cpeaHaa CTeneHb 3acoaeHHOCTH, 
rayOnnw 20-40 cm cuabHO 3acoaeHiin, 
b caeayiomeM ropH30HTe nponcxoaHT 
CHiiaceHHe coaepacaHiia coaeii, oqeHHBa- 
eMbiii KaK cpeaHe3acoaeHHbiii (0,48%). 

no rpaHyaoMeTpqqecKoro cocTa- 
By qoHBeHHaa Macca aerKO-cyraHHHC- 
Taa, coaepacaHiie (j)H3HaecKOH raiiHbi 
(aacTHq < 0,01 mm) b iiccaeaoBaHHbix 
caoax Koae6aeTca b npeaeaax 22,72- 
27,38% . 

B cocTaBe noaBeHHoii ToaiqH npe- 
oOaaaaeT MeaKonecaaHaa (JipaKqHa a 
coaepacaHHe cyMMbi (JipaKqiiH KpynHoii 
h cpeaHeii nwaii noaTH b asa pa3a mchb- 
rne, hto6w npeaoTBpaTHTb pecTaBpa- 
qmo coaeii, caeayeT npoBoaHTb npoMbi- 
BaeMbie noaiiBbi noaBeHHoii Toaiqn Ha 
3TOM KOHType [1]. 

noaBeHHaa Toaiqa xapaKTepH3ye- 
Maa pa3pe30M JV°3 coaepacm ne6oab- 
moe KoanaecTBO ryMycw (1,77%), ero 
noKa3areab nocTeneHHO CHtiacaeTca c 
rayOHHoii h b caoe 50-60 cm cocTaB- 
aaeT 1,36%. PeaKqua cpeaw iqeaoaHaa 
(pH 8,24), MaKCHMaabHoe CKonaeHHe 
CO, Kap6oHaTOB (3,03%) o6HapyaceHO b 
0-10 cm caoe, c yBeanneHiieM rayOnnw 
ero coaepacaHHe CHtiacaeTca ao 1,17%. 
rpaHyaoMeTpHaecKiiii cocTaB BepxHero 
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0-20 cm cnoe npeflCTaBJieH necKOM cbs3- 
hbim, HiDKHHe ropH30HTbi HMeioT cynec- 
aaHwii cocTaB. 

Eojibmaa aacTb noaBW npeqcTaB- 
neHa necaaHWMH (JipaxnHUMH (81,47- 
76,47%). Flo coqepacaHHio Boqopac- 
TBopriMbix coaeil noHBCHHaa TOJima 
onucbiBaeMoro KOHTypa He 3acoJieHbi. 
3aMeTHyio KOHqeHTpaqmo BoqopacTBO- 
pqMbix cojieil mtokho yqaaiiTb nyTeM 
npoBeqeHHa npoMWBOUHbix nonHBOB Ha 
3tom yaacTxe. 

noHBeHHaa TOJima xapaxrepH3ye- 
Maa pa3pe30M N23 coqepaaiT He6onb- 
moe KOJiqqecTBO ryMycw (1,77%), ero 
noKa3aTeJib nocTeneHHO CHiDxaeTca c 
rjiy6HHOH q b cnoe 50-60 cm cocTaB- 
JiaeT 1,36%. Peaxqiw cpeqw nieaoHHaa 
(pH 8,24), MaKCHMajibHoe cxonaeHHe 
CO, Kap6oHaTOB (3,03%) oOHapyaceHO b 
0-10 cm caoe, c yBejiHHeHqeM raySuHW 
ero coqepacaHHe CHicxaeTca qo 1,17%. 
rpaHyjioMeTpqHecKHH cocTaB BepxHero 
0-20 cm caoe npeqcTaBaeH necKOM cbs3- 
HbiM, HiDKHHe ropH30HTbi HMeioT cynec- 
aaHbiq cocTaB. Eoabmaa aacTb noaBW 
npeqcTaBaeHa necaaHWMH (jjpaxniMMii 
(81,47-76,47%). no coqepacaHirio Boqo- 
pacTBopqMbix coaeil nouBCHHaa Toama 
onncbiBaeMoro KOHTypa He 3acoaeHa. 
3aMeTHyio KOHqeHTpaqqio BoqopacTBO- 
pqMbix coaeii mtokho yqaaHTb nyTeM 
npoBeqeHHa npoMbiBOHHbix noaHBOB Ha 
3tom yaacTKe. 

noHBCHHbiii yaacTOK xapaxTepn- 
3yeMbiii pa3pe30M Ns4 HMeeT meaoa- 
Hyio peaxqmo cpeqw (pH 8,05-8,78), 
cpeqHee coqepacaHHe ryMyca Ha bcio 
ToauiHHy (0-60 cm) cocTaBaaeT 2,27%. 
CoqepacaHHe CO, xap6oHaTOB c ray6n- 
hoh 3aMeTHO yBeaiiHHBaeTca. HaaiiHaa 
c ray6iiHbi 30 cm, Ha6aioqaeTca yBe- 
aiiaeHiie xoHHeHTpaqHH BoqopacTBO- 
piiMbix coaeil, cocTaBaatoiHiie caa6yio 
CTeneHb 3acoaeHiia (0,55%), a b hidk- 
HeM caoe coqepacaHHe naoTHoro ocTaT- 
kh yBeaiiaHBaeTca qo cpeqHeii CTencHH 
3acoaeHiia (0,705%). BepxHHii 0-20 cm 
caoii no rpaHyaoMeTpuaecKOMy cocTa- 
By cynecaaHbiii (18,96%) HicxHire caon 
npeqcTaBaeHbi cpeqHecyranHHCTbiM co- 
CTaBOM. 

JlerxHii rpaHyaoMeTpHaecKHH co- 
CTaB noaBeHHoii Toaiqii xapaxrepH3y- 
eMoro yaacTKa no3BoaaeT aereo on- 
pecHHTb npo(J)Hab nyTeM npoBeqeHiia 
noaiiBOB. 

YaacTOK, xapaKTepH3yeMbiii pe3yab- 


TaTaMH aHaaH30B noaBCHHbix o6pa3HOB 
pa3pe3a N25, HMeeT iqeaoaHyio peax- 
Hiiio, noKa3aTeab pH 8,54-8,62. Coqep- 
>KaHiie ryMycw no BceMy npo(J)Haio CTa- 
6nabHO BbicoKoe. Tax, ecaH b 0-10 cm 
caoe KoanaecTBO ryMycw cocTaBaaeT 
3,98%, nocTeneHHO y6wBaeT, Ha ray6nHe 
30-40 cm coqepacHTca 3,09%, a b caoe 
50-60 cm coqepacaHiie cocTaBiiao 3,0%. 

B BepxHeii aacTH coqepacaHHe CO, 
Kap6oHaTOB cocTaBaaeT 1,25%, b hidx- 
Heii aacTii oho yMeHbmaeTca qo 0,9%. 
B cocTaBe aHHOHOB npeo6aaqaeT cyab- 
(J)aT-aHHOH (SO^) H3 KaTHOHOB HaTpilH. 
CoqepacaHHe cyxoro ocTaTxa cocTaBaa- 
eT He3HaaiiTeabHyio BeanaHHy, h npn- 
3H3KH 3acoaeHHe OTcyTCTByioT. IpaHy- 
aoMeTpuaecKiiii cocTaB nccaeqyeMoii 
ToaiqH (0-60 cm) aerxo cyraHHiicTbiii 
[2], Jlfl a yayameHna miTaTeabHoro pe- 
JKHMbl nOHBbl HeCMOTpa Ha OTHOCHTeab- 
ho BbicoKoe coqepacaHiie ryMycw mtokho 
b He6oabiHHX qo3ax bhccth yqo6peHiie. 
no qaHHWM XHMiiaecKHX aHaaH30B pa3- 
pe3w JNa 6 xax Bee noaB Maccw yaacT- 
kob, KOTopwe 6wan xapaKTepH30BaHW 
peaKqua cpeqw iqeaoaHaa, coqepacaHHe 
ryMycw HH3Koe (1,60-1,06%), Maxcn- 
MaabHoe xoanaecTBO CO, xap6oHaTOB 
cocpeqoToaeHO b BepxHeii aacTH npo- 
(jaiaa (3,53%) a b HinxHeM caoe (50-60 
cm) CHiiacaeTca coqep>xaHHe qo 1,20%. 
KoanaecTBeHHoe coqep>xaHHe cyxoro 
ocTaTxa He noqBepaceHO pe3XHM xo- 
aeSaHHaM no npo(]>Hqio n npH3HaxoB 
3acoaeHHa OTcyTCTByioT. no rpaHyao- 
MeTpuaecxoMy cocTaBy Becb npocjainb 
cynecaaHwii, coqep>xaHHe 4>H3iiaecxoii 
raiiHW (aacTHH < 0,01 mm) cocTaBaaeT 
11,97-18,74%. 

H3-3a HH3xoro coqepacaHHa ryMyca, 
aerxoro rpaHyaoMeTpuaecxoro cocTa- 
Ba qaa yayamemia ycaoBiiii miTaHHa 
Ha qaHHOM yaacTxe mtoxho npHMCHHTb 
yqo6peHHa. 

yaacTxn, rqe 3aao>xeHbi pa3pe3w 
JV27, 8, 9, 10 xax Bca noaBeHHaa Maccw 
TeppHTopnii xapaxTepH3yiOTca iqeaoa- 
Hoil peaxqHeii cpeqw, HexoTopwe ray- 
6hhw HMeioT cnabHyio iqeaoaHyio pe- 
axqiiio, xoTa Hiirqe npiicyTCTBHe coqw 
He o6Hapy>xeHO. Bee nepeaiicaeHHwe 
noaBeHHwe pa3pe3w xapaxTepH3yioTca 
OTHOCHTeabHO BbicoxiiM coqepacaHiieM 
ryMycw b BepxHeii aacTH noaB Maccw, 
HHTepBaa xoae6aHiia cocTaBaaeT ot 3,68 
qo 3,92%. MaxciiMaabHoe coqepaca- 
Hiie xap6oHaTOB HaxoqHTca b BepxHeM 


0-10 cm caoe, a b hidxhhx ropH30HTax c 
ray6HHoil CO, xap6oHaTOB nocTeneHHO 
yMeHbmaeTca. 

Pe3yabTaTW aHaaH30B BoqHoii bbi- 
Taacxn noxa3aaH, aro b npocjaiae pa3- 
pe30B 7 11 10 npH3Haxn 3acoaeHiia ot- 
cyTCTByioT, a b pa3pe3ax JV28, a HaaiiHaa 
c ray6HHW 30 cm, npoaBaaeTca caa6aa 
CTeneHb 3acoaeHiia, rqe xoaiiaecTBO cy- 
xoro ocTaTxa cocTaBaaeT cooTBeTCTBeH- 
ho 0,55 h 0,47%. 

no rpaHyaoMeTpnaecxoMy cocTaBy 
0-20 cm caon Bcex pa3pe30B aerxocyr- 
aiiHHCTwe, a qecaToro pa3pe3a cpeqHe- 
cyraHHHCTwe. y HexoTopwx pa3pe30B 
HH5XHHX caoax Ha6aioqaeTca caa6oe 
yTaaceaeHHe rpaHyaoMeTpuaecxoro co- 
CTaBa qo cpeqHecyraiiHiicToro. 3to aB- 
aeHHe oco6o 3HaaHTeabHoro H3MeHeHiia 
b noxa3aTeaH HexoTopwx cbohctb He 
BHOCHT. 

TaxiiM o6pa30M, HccaeqoBaHHbie 
noaBW MoryT 6 bitb Hcnoab30BaHW qaa 
03eaeHiiTeabHbix h qpyrax BHqoB pa6oT 
pexpeaqiioHHoro HanpaBaeHiia Ha (J)OHe 
BereTaqHOHHoro noaiiBa. 
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SPECTRAL AND HARMONIC ANALYSIS 
IN CLASSIFICATION AND STRUCTURING 
OF DATA 


CnEKTPAJIBHO-rAPMOHHHECKHH 
AHAJIH3 B K JI AC C H O M K A U, H H H 
CTPYKTYPHPOBAHHH HAHHbIX 


V. Chernyak, Candidate of Technical Sciences, Associate Professor 
National Mining University, Ukraine 

We consider the overall block diagram of implementation of 
classification on the basis of spectral and harmonic analysis principles. 
The data on the applied introduction of logical conclusions and 
structures offered by the author is presented. 

Keywords: classification, typology, logic scheme, spectral and 
harmonic analysis. 
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K JiaCCHljlHKaUHH (KaaCCHcflHHHpO- 
BaHtte) (ot jiaT. classis - psapua h 
jiaT. facere - qeaaTb) - ocoGbiti caynaH 
npnMeneiina aoninecKOH onepaquii qe- 
neHHa oGbeMa noHUTHn, npeqcTaBJMio- 
ntHH coGoil HeKOTopyio coBOKynHocTb 
qejieHHii (qeneHHe HeKOToporo KJiacca 
Ha Biutbi, qeaeHHe sthx bhhob h TaK qa- 
Jiee) [1], 

Tiiiiojioimh - icnaccH<j)HKaHHfl no 
cymecTBeHHWM npii3HaKaM. Ochobbi- 
BaeTca Ha noHHTHH Tuna Kate e/tmimibi 
pacHJieHeHHa H3ynaeMOH peaabHOCTH, 
KOHKpeTHOH HHeajIbHOH MOHejIH HCTO- 
pimecKH pa3BHBaioiHHXca o6i>eKTOB [2], 
IfpaKTHHecKH aioGoe HayHHoe hc- 
CJienoBaHne npoxoqHT CTaarno aHaaiwa, 
cymecTByKtiHHX b qaHHOH npejtMeTHOH 
oGaaCTH KJiaCCH(j)HKaHHH H THnOJIOrHH. 
II npaKTHHecKH KaacqbiH HccaeaoBa- 
TeJib «nouHTaeT 3a necTb» bhccth b hhx 
cboh HOBinecTBa, 3a6wBaa o tom, hto 
T aKHe H3MeHeHna He ABaaioTca «BOJibHO 
onpeneJiaeMbiMH», a HocaT noniHec- 
KH HOpMaTHBHblH XapaKTep. OcoGeHHO 
3 thm rpernaT npeacTaBHTeaH cfjtepw 
coqHaabHbix h SKOHOMHHecKHX HayK, b 
TOM HHCHe H COHHaabHO-3KOHOMHHeC- 


Koii reorpacJtHH, H3o6peTaa Bee HOBbie 
H HOBbie KJiacebl CTpaH H THnbI HHHHBH- 
qyyMOB h coqHaabHO-SKOHOMHHecKHX 
rpynn. 

B caMOM npocTOM BHqe aoniHecKHe 
HOpMaTHBbI KJiaCCH())HKaHMH (jlOpMyjIH- 
pyioTca cjieqyioiHHM o6pa30M [3]: 

• B ohhoh h Toil ace KnaccHcfiHKa- 
HHH HeoGxoqHMO npHMeHaTb OHHO oc- 
HOBaHHe. 

• OGbeM HJieHOB KaaCCH(|)HKaHHH 
qoaaceH paBHaTbca o6i>eMy KJiaccucfiH- 
HHpyeMoro KJiacca. 

• UaeHbi KJiaccHijiHKaHUH hojokhw 

B33HMHO HCKJHouaTb qpyr qpyra. 

• IIoHpa3HeaeHHe Ha noHKJiaccbi 
HOJDKHO 6bITb HenpepbIBHbIM. 

HaH6oaee npocTbiM, qocTynHbiM h 
qeiicTBeHHbiM mctohom peajiH3aqHH yKa- 
3aHHbix Bbime npaBHn aauaeTca npuMe- 
HeHire 3aKOHa npoTHBopenira, Hcnoab3ys 
HHCToe HByHJieHHoe qeaeHHe (hhxoto- 
mhkj): 1,2,4, 8, 16, ...,2 ic (phc. 1, a). 

,H,eTajibHO qaHHbiii MeToqHHecKHH 
noqxoH, c npaKTttuecKHMH BbiBoqa- 
mh h peKOMeHqaHHaMH, paccMOTpeH b 
paGoTe XaKHMOBa 3.M. [4] b paMKax 
npeqaoaceHHOH hm HecTaqztapTHOH th- 


noTeTHKO-qeqyKTHBHOH Moqean mho- 
roypoBHeBOCTH (HUH,MM). B KanecTBe 
ccjiepbi npuMeHeHHa qaHHoii MoqeaH hm 
paccMOTpeHbi TaKHe onepaqHH KJiaccH- 
(JiHKaHHH, KaK: nocTpoemie CTpyKTypu 
flHK, onncaHHe nopaqKa CHMMeTpiiH 
KpHCTajuioB, saeMeHTbi reoMeTpHH Tea 
IlaaTOHa h apyrae npHaoaceHHa. 

BMecTe c TeM, xoTa aBTopoM h ot- 
MenaeTca HeoGxoqHMocTb coGaroae- 
HHa b xoqe MoqeaHpoBaHHa npuHHuna 
TOTaabHOCTH, H3aoaceHHoro TereaeM 
(Kaacqaa CTopoHa npoTHBopeana, Hanpu- 
Mep noaoacHTeabHaa h OTpuqaTeabHaa, 
aBaaeTca TeM ace caMbiM eqHHCTBOM no- 
aoacHTeabHoro h OTpHqaTeabHoro, TaK 
hto noaoacHTeabHoe coqepacHT b ceGe 
MOMeHT OTpHHaTeabHOCTH, a OTpHqa- 
TeabHoe coqepacHT b ceGe noaoacHTeab- 
Hbifi MOMeHT [4]), aorHHecKaa cxeMa 
Hcnoab3yeMaa hm, eooTBeTCTByeT kohc- 
TpyKqHH ApncTOTeaeBOH, (JiopMaabHOH, 
HByx3HaHHoii aorHKH. A rereaeBCKHH 
npHHmin TOTaabHOCTH Goaee eooTBeTC- 
TByeT cxeMe Tpex3HaHHOH (nepBoii H3 
MHoro3HaHHbix) aorHKe, rqe TaKaa kohc- 
TpyKqHa npnoGpeTaeT bhh, npeqcTaB- 
aeHHbiii Ha pnc. 1, 6. 


+ (qa, xoporno, aoGpo, Geaoe h t.h.) 


- (hct, naoxo, 3ao, nepHoe h t.h.) 


a) aBoiiHiiaa ((|)opMa.ibiiaa, ApHCTOTeaeBa) aorHKa 


+ (qa, xoporno, aoGpo, Geaoe h t.h.) 


- (HeT, naoxo, 3ao, nepHoe h T.q.) 


h + h -, h qa h HeT, h xoporno h naoxo, h qoGpo h 3ao, h t.h. 


6) TpoiiHHaa (MHOro3HaHHaa) aorHKa 

Phc. 1. JIorHHecKaa KOHCTpyKHHH nocTpoerma Kaaccii(|)iiKauiioHHoro aepena 
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ITo Mepe qodaBJienqa KJiaccq(j>qKa- 
qqOBBblX ypOBHeil, CJI05KHOCTB B33H- 
MOCB33eH Meac^y OTflejIBHBIMH HJieHaMH 
Knaccn(J)HKaqnH B03pacTaeT, BMecTe c 
3thm B03pacTaeT ypoBeHb jiorriKH, noc- 
peqCTBOM KOTOpbIX 3Ta CJIOTKHOCTb MO- 
aceT 6biTb yuTena. 

ABTopcKaa (qaqqoii CTaTbn) koh- 
qenqqa cneRTpajibno-rapMonquecKoro 
aqajiM3a [5, 6] no3BOJiaeT BbicTpaHBaTb 
KoqcTpyKqqq 6onee BbicoKqx ypoBneq 
cnoacqocTH jiorqnecKHX B3aHMOCBS3eq 
h cxeMaTqqecKH npeqcTaBJiaeT cofioii 
KJiacceiJjqKaqHoqqoe qepeBO, npeqcTaB- 
neqqoe b qpaBOH qacTH pqc. 2. 

Ha ocqoBe Taxoro noqxoqa, b paM- 
Kax rocfiioqaceTnoq qayqqo-qccjieqoBa- 
TejibCKoe TeMaTHKH 6bma pa3pa6oTaqa 
CTpyiaypa aHanHTHHecKHX qannbix 
qaqqoqajibqoii 3 kohomhkh, SKonoMq- 
Kq ropqoqpoMbimneqqoro (qodbiBa- 
kmiimm + ToqjqiBqo-sqepreTHHecKqq 
ceKTopw) KOMqneKca q npeqnpqaTqii b 
qero Bxoqaiqqx, KOTopaa ofiecneuqBaeT 
4>yqKqMoqqpoBaqMe eqqqoro qnc[>op- 
Maqqoqqoro qoaa [7] h qo CTpyKType 
MaKCHMaabqo cooTBeTCTByeT 6a3e ana- 
jiHTHHecKHX qannbix CTpaq EBpocoro3a 
(pqc. 3). 
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JANUARY 

Educational sciences and Psychology 

19.01-26.01 

i 

Modem peculiarities of the identity fonnation and social adaptation in 
conditions of the liberal values crisis 
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Philology 

09.02-15.02 

i 

Theoretical and practical problems of language tools transformation in the 
context of the accelerated development of public relations 

Culturology, Physical culture 
and Sports, Art History, 
History and Philosophy 

09.02-15.02 

i 

Cultural and historical development of the society as the dynamic 
expression of the self-learning human existence 

MARCH 

Medicine, Pharmaceutics, 
Biology, Veterinary Medicine 
and Agricultural sciences 

10.03-15.03 

i 

Problems of fighting human and animal diseases in terms of the biosphere 
conditions deterioration 

Economics, Jurisprudence 
and Management, Sociology, 
Political and Military Sciences 

10.03-15.03 

i 

Social relations and conflicts in conditions of intensification of economic 
processes and dominance of liberal ideology 

APRIL 

Physics, Mathematics and Chemistry, 
Earth and Space Sciences 

06.04-12.04 

i 

Theoretical and applied problems of physical, mathematical and chemical 
sciences in the context of the social demand for the knowledge limits 
expansion 

Technical Science, Architecture and 
Construction 

06.04-12.04 

i 

Methods of effective science-based satisfaction of the increasing social 
needs in the field of engineering, constmction and architecture 

MAY 

Educational sciences and Psychology 

12.05-17.05 

ii 

Influence of knowledge and public practice on the development of creative 
potential and personal success in life 

JUNE 

Philology 

08.06-13.06 

ii 

Issues of preservation of originality and interference of national languages 
in conditions of globalized international life 

Culturology, Physical culture 
and Sports, Art History, 
History and Philosophy 

08.06-13.06 

ii 

Human creativity phenomenon in ups and downs of the historical process 

JULY 

Medicine, Pharmaceutics, 
Biology, Veterinary Medicine 
and Agricultural sciences 

06.07-12.07 

a 

Innovative approaches in diagnostics and treatment of human and animal 
diseases caused by injuries, genetic and pathogenic factors 

Economics, Jurisprudence 
and Management, Sociology, 
Political and Military Sciences 

06.07-12.07 

ii 

Value of the personality and collective interactions in the social progress 
ensuring process 
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Physics, Mathematics and Chemistry, 
Earth and Space Sciences 

04.08-10.08 

ii 

Modem methods of studying matter and interaction of substances, as well 
as the subject-based relations modeling 

Technical Science, Architecture 
and Construction 

04.08-10.08 

ii 

Solving problems of optimal combination of standards of quality, 
innovative technical solutions and comfort of operation when developing 
and producing devices and constmction objects 
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Educational sciences and Psychology 

13.09-19.09 

hi 

Hannonious personal development problem in relation to specificity of 
modem education and socialization processes 

OCTOBER 

Philology 

05.10-10.10 

hi 

Trends of language cultures development through the prism of correlation 
between their communicative functions and cultural-historical significance 

Culturology, Physical culture 
and Sports, Art History, 
History and Philosophy 

05.10-10.10.10 

hi 

Significance of personal self-expression and creative work in the course of 
formation of the society’s cultural potential 

NOVEMBER 

Medicine, Pharmaceutics, 
Biology, Veterinary Medicine 
and Agricultural sciences 

10.11-15.11 

hi 

Modem methods of ensuring health and quality of human life through the 
prism of development of medicine and biological sciences 

Economics, Jurisprudence 
and Management, Sociology, 
Political and Military Sciences 
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hi 

Correlation between humanity and pragmatism in target reference points of 
modem methods of public relations regulation 
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Physics, Mathematics and Chemistry, 
Earth and Space Sciences 
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structural characteristics of matter 
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